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In the absence of any action of the levator palpebrae muscle, the 
patient is apt to attain some elevation of the paralyzed lid by overaction 
of the occipitofrontalis muscle. This has suggested that a direct fixa- 
tion of the tarsus of the upper lid to the occipitofrontalis muscle would 
give much better elevation of the lid than does the simple continuity 
of the somewhat fixed tissues of the brow. Various plans have been 
proposed for doing this, but it is our belief that the most satisfactory 
is the direct connection by means of a live tendon cut from autogenous 
tissue. For this purpose we, with others, have used thin strips of 
fascia lata, which, as has been clearly demonstrated by Gallie in his 
work on abdominal hernia, will give permanent live and approximately 
natural connective tissue fixation. Even when previously inactive, this 
extra load may stimulate a lagging occipitofrontalis muscle to increased 
movement (see fig. 11). 


TECHNIC 


In cutting the fascial strips (fig. 1), after an appropriate amount of the iliotibial 
band has been displayed! with all fat removed and the direction of the vertical 
fibers made clearly visible, an incision is made through the thinner anterior part of 
the band, accurately in the direction of the vertical fibers without cutting any of 
the latter. To do this most easily, the knife, which should be fairly but not too 
sharp, punctures the fascia and is used rather as a dissecting tool that tears its way 
between the vertical strands for the full length of the desired strip. This first cut 
being completed, the area from which the strips are to be made is freed from one 
underlying muscle and made tense by traction forceps. At the same time a curved 
spatula represses the underlying muscles, while with a really sharp, straight bis- 
toury several strands are cut which should be between 2 and 3 mm. wide and from 
10 to 15 cm. long. For making these cuts, the knife should be sharp so as to cut 


the transverse fibers without perceptible effort ; otherwise the strand is apt to break 
in the making. 


Submitted for publication, Dec. 22, 1931. 

From the Department of Surgery, Washington University School of Medicine, 
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1. Blair, V. P.: Observations on the Compensatory Use of Live Tendon 
Strips for Facial Paralysis, Ann. Surg. 92:694 (Oct.) 1930, fig. 12. 
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Fig. 1—Cutting the fascial strips. 





Fig. 2.—Fixing the strip into the carrier needle. 











Fig. 3.—A, brow and lid incision; B, first insertion of the carrier. 
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The rent in the fascia is closed with a running suture of “tanned catgut” and the 
skin with horsehair. In a fleshy person the latter sutures are supplemented by 
interrupted stay sutures. 

A strip of fascia is then selected and laid on a pad of gauze, dampened with saline, 
into which has been thrust a moderately slender “surgical needle” 5 cm. long, which 
is further steadied by the grasp of forceps (fig. 2). A small fine curved needle 
threaded with a piece of “a” or “ooo” silk knotted into the eye is grasped in a 
needle holder. With its point, one end of the fascia strip is pushed into the larger 
needle. The short loop thus formed is then grasped in the point of a mosquito 
forceps and fastened with several transfixing and encircling stitches and a knot. 
For the purpose of clearness, the needles and strands are shown heavier than those 
actually used, but the needle that carries the tendon strip must have a sufficiently 
large eye. The fascial strip is now ready to be drawn through the brow and eyelid 
to form a tendon loop, which will connect the occipitofrontalis muscle above with 
the tarsus below. 

A Reverdin needle might be used in place of the “surgical needle,” but all of the 
latter type we have seen would cause greater trauma on account of size. 

The operative field having been prepared and draped, the upper lid is drawn 
downward and fixed by two strands of silk that engage the tarsal border and are 
passed through the rings of two anchored standard hemostats and drawn tense by 
the weight of two mosquito forceps (fig. 3A). <A transverse incision 1 cm. long is 
made completely through the skin above the brow in the previously noted area of 
greatest occipitofrontalis muscle activity, and two transverse skin stabs are made, 
about 1 cm. apart, at the level of the now absent crease which normally traverses 
the lid a little above the tarsal border. The midpoint between these two stab cuts 
surmounts that part of the tarsal border which it is desired to raise highest by the 
pull of the muscle through the newly inserted tendon-loop. Usually these two 
stab cuts lie directly below either end’of the upper transverse cut, but they do not 
necessarily do so. 

On the first insertion of the carrier, the needle enters at the outer end of the 
horizontal cut, and after traversing the brow and lid subcutaneously, emerges from 
the corresponding stab (fig. 3B). 

While the needle is being thus manipulated, the fascial strand either rests on a 
saline pad on the forehead or avoids contamination by a forceps locked on the free 
end and held in one hand of the most trusted assistant, while with the other he 
stands ready to prevent any bellying of the strand that might get into harms way. 
This is important, for during this time the operator is concentrating on the insertion 
of the carrier. 

On the second insertion of the carrier, the needle engages the upper border of 
the tarsus (fig. 4.4). Then the carrier is inserted a third time (fig. 4B). Special 
care and possibly the use of the handle of a knife or small spatula is here required 
to prevent the strand from touching the eyelashes. 

The silk traction threads are relaxed and the strand ends are tied into a single 
knot which tightens and draws into the incision when the desired elevation of 
the lid (fig. 5A) is obtained. The knot is grasped by the point of a simple mos- 
quito forceps thrust into the depth. With this forceps balanced on the finger so 
as to prevent its weight from causing any distortion, the length and tension of the 
loop are tested by not too gently drawing downward on the silk traction loops. 

When the elevation of the lid is satisfactory, the knot is drawn out of the 
wound and fixed by several sutures of fine silk (twisted silk split into its three 
component threads, fig. 5 B). 
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Fig. 4.—A, second insertion of the carrier; B, third insertion of the carrier. 


Fig. 6.—Burying the strand ends. 


ARIE PE eR EST 


Tag? 















AND 





EPICANTHUS 835 





BLAIR ET AL—PTOSIS 








The knot is now dropped back into the wound and each end is in turn drawn 
under the skin by a carrier needle (fig. 6). This time the loop is not sutured, and 
after each is drawn through the tissues the protruding end is made tense and cut 
at the skin surface so that it will retract out of sight. After pressing out the blood 
from the tracts of the strands and controlling all bleeding by gentle pressure, the 
transverse and maybe the stab wounds are closed by one or two interrupted sutures, 
and both lids closed by the gentle pressure of cotton eye pads bandaged in place. 
All dressings are removed after forty-eight hours, perhaps after tweaty-four hours. 











PTOSIS 





In natural opening, as the upper lid rises to the pull of the levator 
palpebrae tendon, the tarsus remains closely applied to the globe in all 
stages of elevation, but when the lid is pulled up by means of a tendon 
attached below to the tarsus and above to the occipito-frontalis muscle, 
this nice application of the upper lid to the globe may not be preserved 
throughout the whole excursion. At the start of the elevation of the 
lid, the direction of pull of the levator palpebrae tendon and of the 
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Fig. 7.—Diagrammatic sagittal sections through the center of the orbit to show 
by comparison the variations in the direction of the pull of the levator palpebrae 
and the occipitofrontalis muscles in elevating the upper lid. 










occipitofrontalis muscle rather closely coincide. If, however, the eleva- 
tion by the occipitofrontalis is carried high enough, the border of the 
tarsus may eventually be drawn somewhat away from the globe 
(fig. 7 A and B). 

The result of an operation for the correction of ptosis is not to be 
judged entirely by the amount of elevation attained, but also by the relief 
from a strained expression in raising the lids. Most of the children so 
affected habitually draw up the eyebrows, and more or less strain all 
of the muscles of expression in the effort to open the paralyzed lid or 
lids. Even when the corrective operation does not bring the lids up to 
the same level, resulting relief from strain compensates for the remain- 
ing asymmetry (see figs. 9 and 11). At the time of operation the 
paralyzed lid can usually be pulled as high as one could possibly wish, 
but there are a number of factors that set a limit to the practical height 
in each case. Figures 8, 9, 10, 11, 12, 13 and 14 were selected to bring 
out different factors that we have encountered which may limit the 
opening or influence correction, and to present the plan used for each. 
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The correction of traumatic ptosis may prove quite complicated 
(see figs. 12 and 13). With loss of the globe and contracted socket, a 
partial ptosis may be due to fixation of the lid or the tendon of the 
levator may have been completely severed in previous attempts to enlarge 
the conjunctival sac (see fig. 14). 


Ptosis may be part of a congenital deformity of the lids, possibly 
with the addition of epicanthi (see fig. 16). 





Fig. 8.—Case of congenital ptosis due to the absence of the levator palpebrae 
muscle action, and the results following operation. 


Figure 7 A and B are diagrammatic sagittal sections through the center of the 
orbit to show by comparison the variations in the direction of the pull of the 
levator palpebrae and the occipitofrontalis muscles in elevating the upper lid. In A, 
the fissure is supposed to be closed and the direction of pull in both tendons is 
approximately the same. In B, the lid has been elevated to the limit. The tarsus 
when raised by the levator palpebrae muscle still remains in close contact with the 
globe, but when attached to the occipitofrontalis muscle, the border of the lid may 
be pulled forward as it travels upward (fig. 9 C). 


Congenital Ptosis—Congenital ptosis due to absence of the levator palpebrae 
muscle action is shown in figure 8 4 in a child 5 years old. 
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When figure 8 B is compared with A it will be seen that, while the strain has 
been taken from all the features, the paralyzed lid is not drawn quite as high as its 
fellow. In C, taken with the head thrown slightly back, it will be observed that 
as the child strains to open both eyes as far as possible, the central part of the 
tarsal border leaves the globe, owing to the unnatural direction of the pull, and 
that the overaction of the muscles has recurred. 

In the case illustrated in figure 9 the ptosis is complicated by a downward 
rotation and probably some displacement of the globe. The downward rotation 
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Fig. 9.—Case of congenital ptosis complicated by downward displacement of 
the globe, and the results following operation. 


and a slight downward sag of the outer canthus and outer part of the lower lid are 
likely compensatory. These appear to have been partially corrected by the ability 
to elevate the upper lid on that side. In this case, the correction was limited by 
the short excursion of the lower lid in natural closure. Figure 9 C shows that the 
tendon to the upper lid was drawn as short as was practical, while D shows that by 
squinting, the patient can still close the eye. While in B the left lid does not rise 
as high as the right, restoration of the normal transverse fold in this lid and relief 
of the occipitofrontalis strain on both sides has greatly helped the boy’s appearance 
(fig. 9 C and D). 
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The case shown in figure 10 was apparently complicated by deficient action of 
the occipitofrontalis muscle. 

A shows the child straining to raise the paralyzed lid by elevating the brow. 
Note that on the unparalyzed side the brow is raised higher than on the affected 
side. In B, the paralyzed lid, which has now been connected with the occipito- 
frontalis muscle by means of a strip of fascia lata, does not come up quite as high 
as its fellow, but the expression is more pleasing. 

C shows overactivity of both upper lids. Note that in B and C the occipito- 
frontalis muscles are acting symmetrically in contrast to their action in 4. Note 
also that in A and C the lower lids are apparently pulled downward as part of the 
general overactivity. 

Traumatic Ptosis—The patient shown in figure 11 had been injured in a street 
accident. There had apparently been an avulsion of the eyelids of the left side, 
complete except in their outer extremity, with severance of the levator tendon and 





Fig. 10.—Case of congenital ptosis complicated by deficient action of the occipito- 
frontalis muscle, and the results following operation. 


of the palpebral from the ocular conjunctiva. The surface wound had been sutured 
immediately. 

When the patient was seen two years later the lacrimal sac was distended, and 
a scar, starting at middle of hair-line, could be traced down past the inner end of 
the left brow and internal to the canthus, then transversely below the lower lid to 
the middle of the outer side of the left cheek. The eye was closed with no power 
to separate the lids (fig. 11 A). The patient had double vision when the lids were 
drawn apart. Both canthi had lost their normal relations, and the fissure had 
moved outward. There was a scar across the upper lid, and the upper tarsus was 
very much crumpled. Examination with patient under an anesthetic showed a 
circumferential contracted scar marking the tear that had divided the ocular from 
the palpebral conjunctiva. The brow was 6 mm. higher on the left than the right, 
partly due to malposition in healing and partly to spasm of the occipitofrontalis in 
response to ptosis. 

In the correction, the left lacrimal sac was dissected out, after liberating the 
neighboring distortions, and later the conjunctiva was resutured with fine catgut, 
and the internal canthus was brought to approximately its natural position and fixed 
with one chromic gut suture. 
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When the boy returned five months later the internal canthus was still at fair 
level but a little forward. The eye could be passively opened enough to shew the 
pupil. At this visit, the vertical scar on brow and side of nose was reopened and, 
at the level of the inner canthus, the skin was undermined laterally to communicate 
with the conjunctival sac. Through this, a liberated flap of the conjunctiva was 
drawn mesially and sutured in behind the internal canthus. The crumpled upper 
part of the upper tarsus was removed, an external canthotomy was done and fat 
bulging into the upper lid was removed. The photograph B was taken seventeen 
days later. 

The boy was examined one year later with the following findings: At the 
junction of the middle with outer one-third the left brow was raised more than 
1 cm. when the patient attempted to raise the upper lid. In this way he could get an 
opening of 4+ mm. If the right upper lid was held open, he raised the tarsal border 
of the lower lid 5 mm. when he attempted to close the eye. The same experiment 





Fig. 11—Case of traumatic ptosis and the results following operation. 


on the left eve showed a slightly smaller excursion of the lower lid. The left fissure 
was 27 mm.; the right, 30 mm. The left inner canthus was displaced outward 3 mm. 

Two looped narrow strips of fascia lata were placed in the upper lid in such 
a way as to engage the border of the tarsus below and the occipitofrontalis muscle 
above. It was found impractical to shorten these tendons as much as desired on 
account of a tendency to eversion of the lid border due to the stiffness and transverse 
shortness of the upper lid. At this operation an attempt was made to lower the 
inner end of the left brow. C and D show that the boy could voluntarily close the 
eye and could open it 1 cm. In raising the upper lid, the lower followed it some- 
what. Compare the level of the tarsal border of the lower lids of both eyes to the 
lower limbus of the iris in )). These pictures were taken seven days after operation 
when there was still quite a bit of soreness and swelling. If given an opportunity, 
the inner canthus could be repositioned, or perhaps it would be more practical, 
considering the inward extension of the conjunctiva and absence of lacrimal sac, 
to do an internal canthotomy, which might permit the use of a shorter tendon. A 
letter from the patient’s father eight months later stated, “His eye is doing fine. 
He can open it and uses it all the time.” and a later report was similar. 
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The history of the case illustrated in figure 12 was furnished by Drs. Isaiah 
Lukens and Henry Johnson of Omaha. They stated that about two years previously 
the patient was in an automobile accident; the left side of the nose and brow col- 
lided with a 2 by 6 inch timber, end-on. A cut to the bone started at the inner 
end of the left brow and swung downward to the level of the mouth and backward to 
the lobe of the ear. _ All tissues covering the maxilla and zygomatic bone, in places 
including periosteum, were raised. Two cuts, completely through the lids, one 
above and one below, ran outward their full length. The palpebral conjunctiva was 
torn from the ocular, and the upper tarsus was almost completely separated from 
the levator palpebrae tendon. The globe hung outward apparently to the limit 
permitted by the muscles. The tissues were contused, lacerated and macerated. 
The result of emergency repair is shown in A, at the time the patient was referred 
to us two years later by Drs. J. L. Summers and Frank Henderson, for correction 
of the forward and downward displacement of the inner*canthus. 





Fig. 12.—Case of traumatic ptosis and the results following operation. 


Not only was the inner canthus forward, but the normal sulcus below the inner 
end of the brow was obliterated by the pushing forward of the orbital fat through 
a rupture in the palpebral fascia. There was a union of the upper to the lower 
torn margins of the palpebral conjunctiva in the inner one-third (see D), and the 
levator palpebrae muscle seemed to have no attachment to the inner half of the 
tarsus. The zygomatic eminence was flattened from the crushing-in of this bone. 

In this case all other considerations were secondary to the desire for the best 
obtainable appearance. The forward position of the canthus was complicated by 
loss of the soft tissues on the side of the bridge of the nose. Fearing that a free 
skin graft might skimp the result and possibly be off-color, an attempt was made to 
prepare a pedicle flap from the tissue just behind the ear, with its base in the scalp 
above. This, however, proving impractical from its failure to establish a blood 
supply, a flap was turned from above the right brow (see B), the base of the 
pedicle being subsequently returned. 

Some time later the left side of the forehead was turned downward as a flap 
through an incision at the hair-line to give access to the depressed zygomatic bone. 
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This latter was freed, pried forward and outward with a chisel, and held in this 
position by the insertion of some ivory wedges which healed in place. The conjunc- 
tiva was adjusted as shown in D and E, and the continuity between the inner half 
of the levator tendon and the tarsus was established by narrow strips of live fascia 
lata, which below engaged in the body of the tarsus and, above, in the scar that 
contained the torn part of the tendon, as shown in F. These tendons were fixed at 
a little plus tension, and at the same time we also lowered the outer canthus. Fol- 
lowing this, there was still a sag in the mid part of the tarsal border (fig. 12 G). 
Elliptical excision through the full thickness of the lid, with suture, brought the lid 
line to approximately the position shown in H. 

C, taken some time later, shows the result. The vertical narrowing of the 
fissure is from the enophthalmos due to the loss of orbital fat and it may be partly 
due to the orbital fracture. There is a weakness in the innervation of the orbicu- 
laris palpebrarum. There is slight elevation of the brow from the removal of the 








Fig. 13.—Case of congenital (?) ptosis and the results following operation com- 
plicating a contracted orbit. 


flap which has persisted in spite of our lowering this side of the forehead by 
implanting a skin graft at the hair-line. The inner canthus is in good position, and 
the scars in this picture are all exaggerated by the light being thrown from the 
right. 

The patient shown in figure 13 4A had a congenital phthisical eye with contrac- 
tion of the orbit. The upper lid was vertically short, and there was a deficiency 
of the inner third of both lids and also complete ptosis. Some enlargement of the 
conjunctival sac had been made previously by the insertion of skin grafts, which 
permitted the use of an artificial eye but, owing to the impingement of the bony 
walls, the prosthesis, of necessity, rested in front of the lower border of the orbit. 
There was no evidence of any action of the levator palpebrae muscle, but the 
anatomic relations were such that it would have been impossible to make the 
enlargement accomplished by the preceding operations without cutting this muscle 
had it been present. 

At a series of operations the bony orbit was enlarged by the use of biting 
forceps and a chisel, and also the conjunctival sac, by undermining the lids and 
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implanting split skin grafts put in over a gauze pack. The deficiency in the inner 
third of each was compensated for by transplanting them mesially. The tarsal 
border of the upper lid was connected with the occipitofrontalis muscle by a fascial 
loop. B and D show the final result with a not very well-fitting eye. 
adjustment of the lower tarsal border is indicated. 






Further 













EPICANTHUS 


Epicanthus is due to an apparent congenital or acquired vertical 
shortness of the involved soft tissues, producing a more apparent than 
real redundancy in the transverse direction. It may be emphasized by 
a natural or acquired flatness of the nasal bridge. Because congenital 
ptosis and epicanthus may occur in the same case, and the scar contrac- 


tion that causes a traumatic epicanthus may also prevent proper eleva- 
tion of the lid, the correction of 
of ptosis (fig. 15). 




















epicanthus is here presented with that 
Correction in the congenital type can usually be 
obtained by flap switching that adds vertical length at the expense of the 
transverse redundancy (figs. 16, 17 and 18). In the traumatic type it may 





















Fig. 14—Case of traumatic epicanthus. 


be necessary to use a skin graft or switch a flap from a distant site. 
Elevating a flat nasal bridge will help in appropriate cases (fig. 14). 


Traumatic Epicanthus.—The patient shown in figure 14 suffered from a nasal 
fracture which slightly flattened the bridge. 


There had been a barely perceptible 
epicanthus before the accident. 






When the patient was seen a year after the accident, there was a transverse 
fracture line between the eyes, the bony bridge below this having been driven back- 
ward with little lateral spreading (fig. 14 4) 






. When viewed from in front, the right 
commissura was hidden, and the tissues about the left had an increased fulness. 


An appropriately cut piece of eighth left costal cartilage was implanted in the 
dorsum of the nose through an incision within the right nostril. This corrected 
the nasal deformity and satisfactorily relieved the epicanthus (fig. 14 8B). 







Congenital Epicanthus with Small Lids and Ptosis—The child shown in figure 
15 .A had marked epicanthi, short fissures, lids that were too tense to allow of 
; normal separation and apparent absence of levator palpebrae muscle. The fissures 
- were 20 mm. wide and the voluntary vertical opening, brougint up by the pull of the 
occipitofrontalis muscle, was between 3 and 4 mm. 

Hg To relax the vertical tension and obliterate the epicanthus, a somewhat triangular 
fp flap of skin and subcutaneous tissue was raised from each lid, with two thirds of 
its base approximating the canthal part of the fissure, and one-third lying internal 
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to the commissure. A transverse incision of a length equal to approximately twe 
thirds of the height of the fiap was made mesial of the commissura, down to, but 
not cutting, the internal palpebral ligament, as in C. The borders of this transverse 
incision were drawn apart, upward and downward, while two triangular flaps were 
rotated forward and sutured into the defect. The bare areas on the lids, from which 
came the triangular flaps, were sutured vertically, drawing on some transverse 
redundancy in the epicanthal fold (fig. 15D). 

The fissure was lengthened, and the upper lid was relaxed by a scissor-made 
canthotomy which extended outward and a little down to or beyond the outer orbital 


Fig. 15.—Case of congenital epicanthus with small lids and ptosis, and the results 
following operation. 


border (fig. 15C). From this outer extremity, a somewhat shorter cut was made 
upward and a little mesially which inclosed a rounded triangular flap. The trans- 
verse part of the cut divided skin, muscle, palpebral fascia and conjunctiva; the 
vertical limb cut divided the skin, muscle, fascia and external palpebral ligament. 
The conjunctiva was sutured to the skin at the lower edge of the canthotomy as 
far outward as was desired to lengthen the fissure. It was sutured the same dis- 
tance above plus enough more to furnish the extra transverse length needed for 
relaxation that will permit raising the upper lids (fig. 15 C and D). In C, X is 
directly above )’. In D, it will be seen by the position of Y and X that more has 
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been added to the upper than to the lower lid. To do this may require freeing of 
the conjunctiva by an incision through the membrane near the sulcus. If the upper 
lid were not made sufficiently lax, there might be a subsequent tendency for the 
upper to invert and the lower lid to evert on attempting to open the eye; we have 
had this happen. 

The external canthus is formed by suturing the lower lid to the upper at the 
outer limits of the conjunctiva-to-skin suture line of each lid, and in closing that 
part of the cut lying external to this, the original V-cut will be converted into a 
Y (fig. 15 C and D). 





Fig. 16.—Congenital epicanthus and the results following operation. 


There was apparently total absence of any action of the levator palpebral muscle 
on either side, but there was exaggerated action of the occipitofrontalis muscle, as 
can be seen by the position of the eyebrows in A. Sixteen days afterward, the 
occipitofrontalis muscle was directly connected with the upper tarsus on each side 
by a thin strip of fascia lata. B, taken almost two years after 4, shows the result. 
The child can close the eyes nicely. 

Congenital Epicanthus.—The boy shown in figure 16 was noted at birth to have 
a “tightness of skin” at the inner corners of both eyes. This increased later. 

When the patient was examined he had well developed bridge, normal lids and 


fissure, but a marked vertical plica of skin overhanging each inner canthus 
(fig. 16 A). 
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The anterior surface of the plica overhanging the inner canthus was used to 
make a triangular flap with base below and toward the midline, marked X in C. 
There was a transverse cut made on the posterior surface of the plica, at the level 
of and extending to the inner canthus. This latter cut, joining the lower end of the 
inner cut on the anterior surface of the plica, outlines a flap marked Y in D. E 
shows the plica obliterated by traction, thus displaying the continuity of these inci- 














Fig. 17.—Congenital epicanthus with vertical shortness of the skin, and the 
results following operation. 
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Fig. 18.—Another type of corrective technic 


sions. The triangular flap X, from the anterior surface, was brought backward so 
that its tip rested just internal to the inner canthus, and the triangular flap Y from 
the posterior surface of the plica, was brought forward so that it filled the defect 
resulting from raising the anterior X flap. This may require some variation in the 
adjustment. The same procedure was. done on both sides and corrected the 
epicanthus in a satisfactory fashion. A was taken at the time of operation, when 
the boy was 3 years old, and B was taken seven years later. 


Figure 17 shows an instance of a type we have occasionally seen in which the 
vertical shortness of the skin covering may also occur in the forehead and in the 
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neck, the latter causing a lateral plica reaching from the shoulder to the mastoid 
process (C and D). In these cases true scalp replaces the missing skin in the 
upper part of the back of the neck. Here, the ears were also short from above 
downward, and the shortness of the skin on the anterolateral surface of the neck 
draws the cheeks downward, giving the appearance shown in 4, C and D. 

B shows the immediate result of the corrective operation. 


The plan of correction illustrated in figure 16 C, D and E is not applicable in the 
presence of a very slight fold or ridge but, when present, these are noticeable and 
often objected to by one so affected. When correction is demanded, it can be done 
by the plan shown in figure 18 A, B and C, the kind of flaps shown in figure 16 C 
and D being used, but sutured somewhat differently, and it is possible that only the 
flap from the upper lid, as here shown, will be necessary. 
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UVEITIS WITH DYSACOUSIA, ALOPECIA AND 
POLIOSIS 


BENJAMIN RONES, M.D. 
BALTIMORE 


It has been known for many years that in some cases of sympathetic 
ophthalmia changes of the hair and skin take place, owing to depigmen- 
tation. Nettleship,' in 1884, recorded a case in which the eyelashes of 
the eye sympathetically affected were quite white. In this report he also 
mentioned a case reported by Hutchison, in which a severe plastic uveitis 
of nontraumatic origin was accompanied by changes in the evelashes. 
He believed that this strengthened the argument that sympathetic inflam- 
mation was transmitted by the fifth nerve, or at least by the ciliary 
nerves. Similar cases of whitening of the cilia are reported by 
Schenkl,? Jacobi,*? Bock * and Tay.* Cramer’s® case is of interest in 
that sympathetic ophthalmia followed the extraction of a luxated lens, 
and the first attack was accompanied by severe and permanent deafness ; 
during the second attack, occurring three months later, the patient 
became partially bald, and the remaining hair, on both his head and the 
axillae, turned snow white. 


A disease that closely resembles sympathetic ophthalmia is the 
so-called spontaneous uveitis with dysacousia, alopecia and poliosis. As 
will be seen in the three cases reported in this article, the picture is of 
a severe uveitis which rapidly progresses and results in secondary 
glaucoma, with later phthisis bulbi. Accompanying the ocular changes, 
there are a falling out of the hair of the head, depigmentation of the 
hair and skin and transient deafness. 


Poliosis, or premature grayness of the hair, has been noted in many 
conditions. A sudden graying or whitening of the cilia is attributed to 
nervous influences, and is known as poliosis neurotica. Among the 
causes of poliosis neurotica is mentioned the influence of fright. Ina 


Submitted for publication, Feb. 3, 1932. 

From the Wilmer Ophthalmological Institute. 

Read before the Baltimore Ophthalmological Society, Jan. 28, 1932. 
1. Nettleship, E.: Tr. Ophth. Soc. U. Kingdom 5:83, 1884. 

. Schenkl: Arch. f. Dermat. u. Syph. 5:137, 1873. 

. Jacobi: Klin. Monatsbl. f. Augenh. 12:153, 1874. 

. Bock: Klin. Monatsbl. f. Augenh. 28:484, 1890. 

. Tay: Tr. Ophth. Soc. U. Kingdom 12:29, 1892. 

. Cramer: Klin. Monatsbl. f. Augenh. 51:205, 1914. 
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case reported by Roose,’ of a 17 year old girl who had undergone a 
sudden severe fright in the night, there occurred on the next day a 
whitening of the cilia on the right side. Further whitening of cilia has 
been observed in the course of trigeminal neuralgia and of functional 
neuroses. Lotin® reported a case of left-sided migraine in which all 
the cilia of that side and the hair of the lateral half of the right eyebrow 
turned white. Finally, one has still to consider the cases of spontaneous 
poliosis, in which a cause is lacking, or at least not certain. Such cases 
have been reported by Rindfleisch,? Hirschberg *° and de Schweinitz." 


Concerning the frequency of the causes of poliosis, Vogt stated that 
in 39 per cent of the cases a definite connection exists with severe 
bilateral iridocyclitis, particularly sympathetic. With respect to the 
pathogenesis of poliosis, circulatory or nervous trophic disturbances have 
been assumed, under the influence of which the papilla of the hair loses 
its ability to produce pigment. Cramer assumed for his case of 
whitening of the hair after sympathetic ophthalmia, the hypothesis of 
anaphylaxis, particularly because of the falling out of the hair of rabbits 
that were given injections of blood from human eyes that had been 
enucleated because of sympathetic ophthalmia. 


Vitiligo is an acquired depigmentation of the skin, characterized by 
variously sized and shaped depigmented patches, with or without hyper- 
pigmented borders. That an actual disappearance of the pigment occurs 
in vitiligo has been proved by Bloch with his dopa reaction. This 
acquired depigmentation of the skin has been observed in several types 
of ocular diseases. The first case described was that of Gilbert,’? who 
reported a case of bilateral optic neuritis, resulting later in an irido- 
cyclitis, in a person with vitiligo. In Erdmann’s '* case, the disease 
began with night blindness, and six months later a chronic chorioretinitis 
with vitreous opacities was manifest. The fundus around the papilla 
was semi-albinotic. Vitiligo began about the same time as the ocular 
symptoms. No cause for the ocular symptoms could be found. 
Komoto’s ** case was even more striking. In a healthy woman, aged 33, 
diminution of vision and photophobia in both eyes set in suddenly, with 
headache and slight fever. Three weeks later the patient noticed that 
the eyelashes on both sides had become white. Five months later patches 


7. Roose, in Graefe-Saemisch: Handbuch fiir gesamten Augenheilkunde, 
Leipzig, Wilhelm Engelmann, 1899. 

8. Lotin: Westnik. Ophth., 1902; cited in Graefe-Saemisch: Handbuch der 
gesamten Augenheilkunde, Leipzig, Wilhelm Engelmann, 1908, vol. 5, p. 296. 

9. Rindfleisch: Klin. Monatsbl. f. Augenh. 40:53, 1902. 

10. Hirschberg, J.: Zentralbl. f. prakt. Augenh. 12:15, 1888. 

11. de Schweinitz, G. E.: Univ. M. Mag., Philadelphia 1:353, 1889. 

12. Gilbert: Klin. Monatsbl. f. Augenh. 48:24, 1910. 

13. Erdmann: Klin. Monatsbl. f. Augenh. 49:129, 1911. 

14. Komoto: Klin. Monatsbl. f. Augenh. 49:137, 1911. 
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of vitiligo were also present on the backs of the hands and feet. The 
striking ocular findings were the notable diminution of pigment in the 
whole extent of the choroid, the fundus being almost albinotic. 
Wexler’s }® case was of a Negress, aged 45, with generalized vitiligo, 
bilateral chronic uveitis and secondary glaucoma. This case also showed 
a complete depigmentation of the chorioretinal layers. 









The relationship between the vitiligo and the inflammation of the 
uveal tract is difficult to understand. The disappearance of the pigment 
from the skin comes about without any inflammatory symptoms, either 
clinically or on section of the patches of skin involved. The uveal tract, 
however, undergoes a marked inflammatory reaction. Nevertheless, the 
disappearance of pigment of the uveal layers, as seen in the cases of 
Komoto and Wexler, resembles the cutaneous lesions. Gilbert expressed 
the belief that the condition can be compared to an inflammation arising 
from a trophic disturbance. He stated that in herpes zoster similar 
primary diseases of the uveal tract and the optic nerve occur. Wexler 
expressed doubt that the chronic uveitis could be responsible for the 
disappearance of chorioretinal pigment, and he expressed the opinion 
that the inflammatory process is more likely to be incidental to disturbed 
pigment function in the eye. Koyanagi '® expressed the belief that an 
endocrine disturbance is the underlying cause, and cited as supporting 
evidence that pigmentary changes occur in disease of the suprarenals: 
that the skin of eunuchs is free from pigment, and that in ovarian hypo- 
function vitiligo is a common occurrence. Demaria,’ on the other hand, 
expressed the opinion that the vitiligo has nothing to do with the ocular 
trouble, but is a mere coincidence, and that the tuberculin and Wasser- 
mann tests show the true nature of the disease. 


























REPORT OF CASES 









CasE 1.—History.—C. B., a colored boy, aged 10, was admitted to the Wilmer 
Institute on May 6, 1926. The father and mother were living and well. There was 
no history of familial ocular or systemic diseases. The patient’s general health 
had always been good until the onset of the present illness. There had been no 
previous ocular diseases. 








Nine months previous to admission, the patient’s eyes began to “turn red.” 
Vision began to fail in both eyes and became progressively worse. In October, 
1925, his tonsils were removed, and a few days later the vision became suddenly 
worse, so that it was reduced to the perception of light. At this time it was 
noted that his hair began to turn white and that white patches began to develop 
over his body. 

Physical Examination—The hair was straight and fairly coarse, with large 
patches of white over the top of the head. Over the forehead, face, chest, arms, 
















15. Wexler, D.: Arch. Ophth. 57:393 (July) 1928. 
16. Koyanagi, Y.: Klin. Monatsbl. f. Augenh. 82:194, 1929. 
17. Demaria, E. B.: Arch. de oftal. hispano-am. 17:355, 1917. 
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patches, varying in size from 0.5 to 10 cm. There was no elevation of the surface 
of the skin, and the condition appeared to be a simple depigmentation of the skin 
in these areas. The mucous membrane of the lips had been similarly affected. 
Physical examination, aside from the eyes, revealed nothing, with the exception 
of leukoderma. There was no general glandular enlargement. The liver and 
spleen were not felt. There were no stigmas of congenital syphilis. 
Examination of the blood showed: red cells, 4,800,000; hemoglobin, 72 per cent: 
white cells, 5,800; pressure, 102 systolic and 70 diastolic. The phthalein excretion 
was 73 per cent in two hours. The nonprotein nitrogen was 29 mg. per hundred 


eng 





te 





Fig. 1 (case 1).—4, patches of vitiligo over the face and body. B, whitening 
of the eyelashes and hair. 


cubic centimeters; the blood sugar, 100 mg. The Wassermann reaction of the 
blood was negative. A uveal pigment test gave positive results. The results of a 
tuberculin test were negative. The spinal fluid was normal. Roentgen examina- 
tion of the sinuses showed the remains of an old infection in the left antrum. 
Roentgenograms of the orbits were negative. Dental examination gave negative 
results. The results of urinalysis were negative. Examination of the nose and 
throat gave negative results. Dermatologic examination (Dr. Gilchrist) showed 
vitiligo. 

Ocular Examination.—Patches of depigmentation were present over the skin of 
the lids. There was whitening of the eyebrows and eyelashes. The bulbar con- 
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junctivae were not injected. Scattered over the posterior surface of the corneas 
were numerous mutton-fat deposits. The iris in each eye was atrophic and 
adherent to the anterior surface of the lens. The pupils were contracted and 
irregular, and the pupillary spaces were filled with dense organized fibrous exudate. 
With the ophthalmoscope, no fundus reflex was obtained in either eye. Tension 
in each eye was 2 mm. (Schidtz). Vision was limited to a faint perception of 
light, with poor projection, in each eye. 

Diagnosis.—The diagnosis was uveitis, with beginning phthisis bulbi (bilateral). 

Course.—The patient remained in the hospital until July 3, 1926. The tempera- 
ture during this time constantly showed a slight elevation in the morning and early 
afternoon, never going over 100 F. He was given five treatments of uveal pig- 
ment intramuscularly. The uveal pigment test, repeated before his discharge, gave 
negative results. On discharge, the condition of the eyes was the same as on 
admission, and the parents were advised to enter the child in a school for the 
blind. 


Case 2.—History.—R. N., a white woman, aged 28, was admitted to the Wilmer 
Institute on July 12, 1926. There was no history of familial ocular or systemic 
diseases. The patient’s general health had always been good. She had had no 
serious illnesses or operations until the onset of the present illness. 

Six months previous to admission sudden pain developed in the eyes, radiating 
back to the head. This was so severe as to require narcotics for reliéf. During 
these attacks of pain the patient noticed blurring of vision and flashes of light 
before the eyes, and also slight tenderness of the eyeballs. She was taken to 
Mount Sinai Hospital in New York, where she remained for four months. Two 
months before the present admission she noticed that the hair at the vertex was 
beginning to fall out, and that her eyebrows and eyelashes were turning gray. At 
the same time she noticed that she was becoming deaf in the right ear; in a short 


time she could not hear at all with this ear. For the past few days, however, 


hearing had returned, and was practically normal at the time of admission. A 
radical operation was performed on the left antrum, and numerous bad teeth were 
removed, but these procedures did not influence the condition. During the past 
two months the vision had become markedly impaired, with dark masses floating 
before the eyes. 

Physical Examination—The general appearance was of a slightly under- 
nourished white woman, whose skin showed no evidence of depigmentation. The 
mucous membranes:were normal in color. There was no general glandular 
enlargement. Most of the hair had fallen out at the vertex of the head. The lungs 
were clear. The heart was normal. The blood pressure was 116 systolic and 
80 diastolic. The abdomen was normal. Examination of the blood showed: 
red cells, 2,300,000; white cells, 7,800. The phthalein excretion was 55 per cent 
in two hours. The nonprotein nitrogen was 33 mg. per hundred cubic centimeters ; 
the blood sugar, 89 mg. A tuberculin test and a uveal pigment test gave negative 
results. The basal metabolism was —9. The Wassermann reaction of the blood 
was negative. Roentgenograms of the sinuses, gallbladder, chest and gastro- 
intestinal tract were negative. Gynecological, neurologic, nose and throat and 
dental examination and urinalysis gave negative results. 

Ocular Examination—Externally: The eyebrows and eyelashes were gray, 
with a few black hairs among them. The bulbar conjunctivae were slightly 
injected. The anterior chambers were shallow. The pupils were irregular, and 
the pupillary spaces were filled with an organized fibrous exudate. 
Ophthalmoscopically: No fundus reflex was obtained in either eye. 
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Slit-Lamp: The corneas showed numerous deposits on their posterior sur- 
faces. Each iris was congested and vascularized. The pupils were irregular 
and bound down to the anterior capsules of the lenses. The pupillary spaces were 
filled with an organized exudate. The lenses appeared to be entirely opaque. 

The tension in the right eye was 25.5 mm.; that in the left eye, 24.5 mm. 
(Schiétz). 

Impression.—The diagnosis was uveitis with secondary glaucoma, bilateral. 





Course—The patient was given a series of intramuscular injections of milk, 
following each of which there was definite leukocytosis. As the intra-ocular 
tension remained elevated, a corneoscleral trephine was performed on the right eye 
on August 4. Postoperative healing was entirely uneventful. On August 27, the 
tension of the right eye was 11 mm. (Schi6tz), and this eye was still soft when 
she was seen two months later. 

















Fig. 2 (case 2).—4, whitening of the eyelashes and eyebrows. B, alopecia. 


The third case is one recently reported by Parker,’* which came 
under our observation several months later. It is cited here because it 
is the only one of our cases in which the hearing was tested with the 
audiometer and because of the additional data on the tuberculin and 


uveal pigment tests. 

Case 3.—History.—A white woman, aged 26, was admitted to the Wilmer 
Institute on Jan. 6, 1931. There was no history of familial ocular or systemic 
diseases. Her general health had always been excellent. She had suffered from 
frequent colds in the head and numerous attacks of tonsillitis, until the tonsils 
were removed sixteen months previous to admission. 

In June, 1929, the patient first noticed a scratchy feeling in the right eye. The 
eye became inflamed, and the vision diminished rapidly, so that in a few days she 
could distinguish only large objects. Shortly after this the left eye became 


18. Parker, W. R.: Am. J. Ophth. 14:577, 1931. 
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similarly involved, but the symptoms! were less intense. The decrease in vision 
progressed steadily. At the end of a month, throbbing pain developed in the right 
eve, together with intense photophobia. During this time, she also began to have 
intense, throbbing headaches, radiating to the vertex of the head. Tonsillectomy 
was performed. The teeth and sinuses were found to be normal. In September, 
1929, the hair began to fall out from the top of the head, so that within a week 
she was practically bald at the vertex. At the same time the eyelashes and eye- 
brows began to fall out. Within a month the hair began to grow back again, but 
was snow white. With the return of the hair, the headaches disappeared almost 
completely. During the past fifteen months, the hair had gradually become darker. 
The patient stated that at the onset of the trouble she became so deaf that people 
had to shout to make her understand. Simultaneously with the growing of the 








Fig. 3 (case 3).—Before the onset of the disease. 


hair, the hearing began to improve, and at the time of admission she thought that 
the hearing had returned to normal. The pain in the eyes persisted. Seven months 
before admission to the Wilmer Institute, an iridectomy was performed on the left 
eye. Although this did not improve the vision, it considerably alleviated the pain 
in this eye. 


Physical Examination.—The patient had a heavy growth of hair on her head. 
Many gray hairs were intermingled with the black. The eyebrows and eyelashes 
were also partly depigmented. The skin was of normal texture and showed no 
sign of leukoderma. There was no general glandular enlargement. The lungs 
were clear, and the heart was normal. The blood pressure was 130 systolic and 
80 diastolic. The abdomen was normal. There was a slight increase in the 
activity of the reflexes. Examination of the nose and throat gave negative results, 
and the audiometer test showed the hearing to be normal. The dental examination 
gave negative results. Roentgen examination of the sinuses and chest showed 
them to be clear. The basal metabolism was —15. The blood sugar was 81 mg. 
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per hundred cubic centimeters; the nonprotein nitrogen, 26 mg.; the uric acid, 
2.5 mg.; the cholesterol, 224 mg.; the blood calcium, 10.5 mg.; the phosphorus, 
4 mg. The urine was normal. The phthalein excretion was 80 per cent in two 
hours. A tuberculin test gave negative results. The results of the uveal pigment 
and lens protein tests were negative. A blood culture was negative. The Wasser- 
mann reaction of the blood was negative. The spinal fluid was normal. Examina- 
tion of the blood showed: red cells, 4,800,000; white cells, 8,100; hemoglobin, 90 
per cent. 

Ocular Examination—Externally: The eyebrows and eyelashes showed 
whitening of many hairs. The bulbar conjunctivae were slightly injected. The 
corneas were,hazy. The anterior chambers were shallow. The pupils were 
irregular and bound down to the anterior capsules of the lenses. The left eye 

















Fig. 4 (case 3).—Uveitis and whitening of the hair. 
showed a narrow iridectomy above, the pillars of which were adherent to the 
anterior capsule of the lens. 

Ophthalmoscopically: No fundus reflex was obtained in either eye. 

Slit-Lamp: The corneas showed numerous deposits on their posterior sur- 
faces. The iris in each eye was congested and bound down to the lens by total 
posterior synechiae. There was exudate in the pupillary space of both eyes, and 
in the left eye this was so dense that the lens could not be seen. The right lens 
was diffusely opaque. The aqueous ray was increased in both eyes. Transillumina- 
tion of both eyeballs showed them to be completely depigmented except for the 
pigment in the iris. 

Vision in the right eye was limited to perception of light with fair projection; 
that in the left eye, to perception of light with poor projection. The tension in 
the right eye was 55 mm.; that in the left eye, 5 mm. (Schidtz). 

Impression.—The diagnosis was uveitis, bilateral, with secondary glaucoma in 
the right eye and beginning phthisis in the left eye. 
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Course.—A cyclodialysis was performed on the right eye, and this was followed 
one week later by a corneoscleral trephine. The postoperative course was unevent- 
ful, and the patient was discharged from the hospital on March 8, 1931, with the 
tension of the right eye 25 mm. 









COM MENT 






The striking similarity of the course in these three cases of uveitis 
with pigmentary changes of the skin and hair, transient deafness and 
alopecia leaves no doubt that they form a definite disease picture. The 
negative result of the tuberculin and Wassermann tests in all three 
cases would rule out Demaria’s theory that these specific causes were 

the etiologic factors. These three cases are the only ones reported in 
which the uveal pigment test was carried out. Only one of the three 
patients gave a positive reaction to the uveal pigment test, but this 
would not disprove the theory of Peters that the disturbance is an _ , 
anaphylactic one, affecting the pigmented tissues, for these cases had 
already passed the acute stages and the allergy may have been dimin- 
ished. Although the deafness was very severe at the height of the 
acute stage, the audiometer reading in case 3 showed that there was 
absolutely no impairment of the auditory sense later in the course of 

the disease. In case 1, the boy, aged 10 years, represents the lowest 
age incidence of any previously reported case, for the youngest of the 
patients in the cases collected by Koyanagi was 24. In none of these 
three cases was there found any evidence of an endocrine dysfunction, as 
judged by the bodily growth and configuration, the distribution of hair 
and the secondary sexual characteristics. 

The possibility as to the relationship of this disease to sympathetic 
ophthalmia must be borne in mind. It gives rise to the question as to 
whether a disturbance 'of the uveal tract, even though nontraumatic, 
may not cause an allergic reaction. 
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LUPUS ERYTHEMATOSUS OF THE CONJUNCTIVA, 
EYELIDS AND LID MARGINS 


JOSEPH V. KLAUDER, M.D. 
Dermatologist and Syphilologist to Wills Hospital 
AND 
PERCE DeELONG, M.D. 

Assistant Surgeon and Pathologist to Wills Hospital 
PHILADELPHIA 


Lupus erythematosus with ocular complications or manifestations 
is extremely rare. English and American authors who mention the 
disease do not describe it. The few cases reported, which will be 
subsequently discussed, are by foreign writers. 

We recently studied at the Wills Hospital Clinic three patients with 
lupus erythematosus of the conjunctiva. In two of these patients 
trachoma was diagnosed by others. The conjunctival lesions, however, 
did not present the characteristics of trachoma, as granulations and 
follicles were absent. In one patient (case 1) there was an extreme 
redness of the conjunctiva, with a velvet-like edema. The edema and 
redness were general on the exposed surface of the conjunctiva of the 
upper lid. The patient complained of photophobia and of a mucoid 
discharge. A similar picture was presented by another patient (case 
3), who in addition had lupus erythematosus of the eyelids and their 
margins (fig. 2). In the third patient (case 2) there was hyperemia 
of the conjunctivae of both eyes. On the conjunctivae of the upper lids 
there were well defined, depressed atrophic areas; on the lower lids, 
depressed linear atrophic lesions (fig. 1). 

The diagnosis of lupus erythematosus of the conjunctiva in these 
patients was suggested by the finding of typical lesions of the disease 
elsewhere. 

REPORT OF CASES 


Case 1.—Lupus erythematosus of the scalp, cars, mouth and conjunctiva. 

History —A woman, white, aged 51, when first seen complained of “sore” eyes, 
burning sensation, sense of heaviness of the lids and a mucoid discharge of two 
years’ duration. She had been treated by other ophthalmologists for trachoma, but 
without avail. Twenty years prior a scaly eruption developed on scattered areas 
of the scalp, which subsequently healed, leaving the involved areas bald. The patient 
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consulted a dermatologist, who diagnosed iupus erythematosus. Ten years ago 
“sore” areas developed in the mouth, which have persisted. Small blisters form on 
the buccal mucosa, which rupture, leaving erosive areas. Eating has not been 
interfered with. A diagnosis of trench mouth and also leukoplakia was made. One 
physician advised the local application of mild silver protein, 25 per cent, to the 
lesions in the mouth. The patient continued this application twice daily for five 
years. About two years prior, a scaly condition developed in both ears; a bluish 
hue of the skin of the face appeared about the same time, and has persisted. 


Examination—There were three isolated areas of lupus erythematosus on the 
scalp, each having a diameter of about 2 cm. The skin was atrophic; the hair, 
almost entirely absent. Scattered over these atrophic patches were smaller areas of 
scaliness in which enlarged follicles were present. On the cavum conchae of each 
ear there was a patch of lupus erythematosus. Examination of the mouth showed 
the following lesions: On the right buccal mucosa, there were white linear lesions 
resembling lichen planus; on the hard palate and on the gums, a few small white 
patches resembling leukoplakia, and on the left buccal mucosa, a sharply marginated 
erosive area about 0.5 by 0.5 cm. 

While the patient was under observation, a few firm deep-seated vesicles were 
seen to develop on the buccal mucosa. These would apparently rupture, leaving 
erosive areas, which would disappear. 

The conjunctivae of the upper lids were smooth and glistening. with a velvet- 
like edema. The brick red color, characteristic of conjunctivitis, was absent. The 
color was dark red with a purplish hue. The process was more pronounced on 
the right upper lid. A mucoid secretion could be expressed from beneath the lower 
lids. The face and neck were of a bluish hue, characteristic of argyria. 

Treatment consisted of weekly intravenous injections of gold and sodium thio- 
sulphate. The initial injection was 25 mg. Subsequent doses were increased until 
100 mg. was given; this amount was not exceeded. Twenty injections were 
administered ; treatment is being continued. There was a disappearance of subjec- 
tive symptoms. The lesions involving the scalp, ears and mouth involuted, leaving 
atrophic areas. These areas were depressed, paler than the normal mucosa and 
covered with fine atrophic lines, producing the appearance of striping. The con- 
junctival lesions considerably improved, the velvet-like edema disappeared, and 
the color approached that of the normal. 

Case 2.—Lupus erythematosus of the scalp, face and conjunctiva. 


History.—A woman, aged 42, nine years before the present examination had an 
“eruption” on the face, scalp, hands and feet. The eruption on the scalp produced 
bald areas. Six years later, she consulted a physician, who administered treatment 
in the form of injections. Soon afterward, the eruption became much worse; the 
patient was ill and confined to bed. At this time, one of us (Dr. Klauder) was 
asked to see the patient in consultation. There was an acute, diffuse lupus 
erythematosus of the face, dorsa of the hands and feet and patches on the scalp. 
There were no symptoms referable to conjunctival localization, for which reason 
the eyes were not examined. The patient had fever. The clinical picture was 
regarded as an aggravation of lupus erythematosus, apparently resulting from too 
large doses of gold and sodium thiosulphate which had been employed in treatment. 
The patient recovered, the eruption disappearing. All treatment was discontinued. 

Soon thereafter she complained of the sensation of a foreign body under the 
eyelids and of a mucoid discharge. 

Examination.—On the right side of face there was an atrophic patch char- 
acteristic of an involuted lesion of lupus erythematosus. Involving the posterior 
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half of the scalp, there were many scattered atrophic and partially bald areas, like- 
wise characteristic of lupus erythematosus. Examination of the oral mucosa gave 
negative results. 

The conjunctivae of both eyes were hyperemic. On the conjunctivae of the 
upper lids there were depressed areas, one on the right lid and two on the left. 
They were well defined, appearing as though silver nitrate had been applied. On 
close examination, they were dry, atrophic and violaceous. On the conjunctivae 
of both lower lids a similar process was present, excepting that it was linear 
(fig. 1). 

Injections of gold and sodium thiosulphate are being administered. 


Case 3.—Lupus erythematosus of the lids, lid margins and mouth. 


History—A man, aged 46, complained of “sore” eyelids, sensation of “burning” 
in both eyes, lacrimation and photophobia of seven years’ duration. On account of 
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Fig. 1 (case 2).—Hyperemia of the conjunctivae, two well defined depressed 
atrophic areas on the upper lid and depressed linear atrophic lesion on the lower lid. 


the photophobia, black glasses were worn. An eruption appeared on the left upper 
lid; at first it was localized, then gradually spread, involving both lids, their 
margins and part of the skin of the face continuous with the lower left lid. A few 
months before the patient came to the clinic a similar outbreak appeared on the 
right upper lid, which has remained localized. 


Examination.—Both lids of the left eye and a small area of the skin of the face 
continuous with the lower lid were the sites of lupus erythematosus. These areas 
were red and covered with fine adherent scales; at places there were atrophic 
patches, dilated follicles being present over the involved areas. The entire margins 
of the lids of both eyes were involved; the cilia were absent, the surfaces dry, 
irregular and covered with very fine scales (fig. 2). There was a small localized 
area of lupus erythematosus on the right eyelid; the margins were not involved. 
The conjunctivae of both lower lids were elevated, smooth, edematous and purplish 
red. On'the posterior aspect of the left buccal mucosa, extending onto the anterior 
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Fig. 2 (case 3).—Lupus erythematosus of the eyelids and of the margins of the 
left eye. The involved areas were red and scaly, with atrophic patches. The 
margins of the lids were dry, atrophic, round and soft; the cilia were absent. 








Fig. 3 (case 3).—Lupus erythematosus of the buccal mucosa, showing a sharply 
marginated, violaceous patch. The periphery was slightly elevated and was covered 
with fine dilated vessels. The center of the patch was slightly depressed and 
covered with discrete whitish areas of atrophy. 
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pillar of the fauces, there was a sharply marginated patch. The periphery was 
slightly elevated and violaceous; fine vessels ran over the periphery onto the 
normal mucosa. The center of the patch was less violaceous, slightly depressed 
and covered with discrete, scattered whitish areas of atrophy (fig. 3). 

Treatment consisted of gold and sodium thiosulphate, administered intraven- 
ously, at weekly intervals. An initial injection of 20 mg. was employed. Subse- 
quent doses were increased until 100 mg. was administered ; this amount was not 
increased. A total of eighteen injections was given. No other treatment was 
employed except boric acid solution as an eye wash. Following this treatment 
there was a prompt disappearance of subjective symptoms, with complete involu- 
tion of the lupus erythematosus of the eyelids and margins. These areas became 
atrophic, soft and smooth; the surfaces of the margins of the lids were irregular ; 
there was no eversion or ectropion; the cilia were permanently destroyed. The 
conjunctivae of the lower lids remained slightly raised and slightly red. The patch 
in the mouth involuted, appearing as a bluish-white, depressed area. 


REVIEW OF LITERATURE 


Rush! reported the case of a woman, aged 26, who complained of 
photophobia, lacrimation and sensation of a cramp of the lids. The 
conjunctivae were considerably swollen and dark red and presented the 
following changes, which were symmetrical: a transcribed half-circle 
area which appeared white, like porcelain, with sharply defined margins, 
involving the conjunctiva of the lid in about its center, extending from 
the margin of the lid toward the fornix. The area was dry and slightly 
striped. The duration was eighteen months. The patient also pre- 
sented lesions of lupus erythematosus on the face, which existed for 
seven years. 

In Kren’s * patient, the disease affected the conjunctiva of the under 
lid, extending just beyond the margin of the lid and appearing as a light 
red, rather sharply marginated spot the size of a small lentil, which 
seemed to be somewhat sunken in the center. 

Hoffmann * described lupus erythematosus of the conjunctiva in a 
patient who also had lesions of the disease on the margins of the lids 
and nasal mucous membrane. The conjunctival lesions were described 
as red-dotted foci, with velvet-like areas of redness, especially involving 
the conjunctiva of the upper lid. 

Audry * reported the case of a woman, aged 23, who presented on 
the external two thirds of the conjunctiva of the left eye a sharply 


1. Rush, P.: Lupus erythematodes der Gesichtshaut, der Mundhohlenschleim- 
haut und der Conjunctiven, Arch. f. Dermat. u. Syph. 112:396, 1912. 

2. Kren, O.: Ueber Lupus erythematodes des Lippenrots und der Mund- 
schleimhaut, Arch. f. Dermat. u. Syph. 83:13, 1907. 

3. Hoffmann, E.: Lupus erythematodes der Wangenschleimhaut und der 
Conjunctiva, Dermat. Ztschr. 31:144, 1920. 

4. Audry, C.: Lupus érythématose sous la conjonctive palpébrale, Bull. Soc. 
franc. de dermat. et de syph. 33:679, 1926. 
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marginated patch of pronounced redness. The redness terminated at the 
niveau of the ciliary border, which was normal. The conjunctiva was 
slightly edematous and the surface smooth; there were no granulations, 

nodules, secretion or pain. The lesion resembled the appearance of 

the disease on the skin minus the presence of scales. Audry stated 

that were it not for concomitant cutaneous lesions of the disease, the 

conjunctival localization would not have been recognized. He believes 

that lupus erythematosus of the conjunctiva is very little known and 

very rare. It was the first case he saw among hundreds of patients with 

lupus erythematosus. 

Chaillous and Pollack * described the case of a woman, aged 40, 
who for ten years had lupus erythematosus of the margins of the lids. 
On the margin of the left upper lid the essential change was an area 
of atrophy with some erythematous coloring. The anterior edge of 
the lid and the intramarginal space were shrunken almost in the whole 
extension of the lid and were reddened and glossy; the posterior edge 
of the lid was intact. The central parts of the erythematous zone were 
bluish red, beneath which could be seen a peripheral elevation, which was 
firm and tender. The cilia were absent almost everywhere, except on 
the temporal side, where a few atrophic hairs still remained. The cor- 
responding part of the conjunctiva was considerably reddened and 
strewn with numerous follicles such as one sees in follicular conjunc- 
tivitis. On the right eye the lesion occupied the middle of the upper 
lid; the skin was discolored, resembling a scar. The patient complained 
of a stabbing pain in the left lower lid. The skin and mucous mem- 
branes otherwise were intact. Treatment had been without avail. Der- 
matologists who saw the patient diagnosed lupus erythematosus of the 
margins of the lids. 

Ehrmann and Falkenstein ° reported the cases of four patients with 
lupus erythematosus of the margins of the lids. A woman, aged 31, 
with typical lesions of the disease on the scalp and forehead, presented 
on the right lid and adjacent part of the external commissure a sharply 
limited area of redness and swelling which ended exteriorly in a soft 
plaque the size of a lentil, slightly depressed in the center ; the periphery 
was -slightly elevated and was transversed by delicate vessels. The 
redness extended from the intramarginal edge to the conjunctiva; the 
skin of the lid on the interior side was normal, as was the conjunctiva 
and the skin of the upper eyelid. The conjunctivae of the left eye and 


5. Chaillous and Pollack: Lupus erythematodes des Lidrandes, Opht. Klin. 
12:99, 1908. 

6. Ehrmann, S., and Falkenstein, F.: Ueber Lupus erythematodes, Arch. f. 
Dermat. u. Syph. 141:408, 1922. 













epee. 


a 


Bs a 


oper 


ETD AIR RRREIET 





862 ARCHIVES OF OPHTHALMOLOGY 


the lower eyelid were reddened and swollen, and extended to the skin of 
the left lower lid and to the intramarginal edge. 

The second patient, a man, aged 29, had lesions of lupus erythema- 
tosus on the face, ears and nose. On the left eyelid there was a focus 
extending on to the intramarginal edge. [Externally there was only 
redness ; on the margins of the lid there was a whitish scaly area about 
0.5 cm. broad. 

The third patient was a man, aged 34, who had lupus erythematosus 
of the face, lips and margins of the lid. On the livid red intramarginal 
edges of both eyelids there were scaly layers about 2 to 3 mm. high, 
wartlike, whitish, gray yellow and fatty to touch. The cilia were 
absent. 


The fourth patient was a man, aged 46, who had lupus erythematosus 
of the face, neck and breast. The middle portion of the intramarginal 
edge of the left lower eyelid, about 1 cm. in width, was sharply defined 
and reddened. The floor of the cilia was scaly; the gland orifices of 
the edge were conspicuous and appeared as whitish-yellow dots. 


LUPUS ERYTHEMATOSUS OF THE SKIN, MUCOUS MEMBRANES, 
LIPS, EYELIDS AND LID MARGINS 


Lupus erythematosus is a chronic, less commonly acute, inflammatory 
disease characterized by sharply marginated red or violaceous, variously 
sized patches, situated on the face much more commonly than elsewhere, 
followed by cicatricial atrophy. 

The following clinical varieties of the disease are recognized: (1) 
circumscribed or discoid form; (2) chronic; (3) diffuse or disseminated, 
which may be acute and terminate fatally; (4) telangiectatic and (5) a 
nodular form. 

The chronic discoid variety is most frequent (fig. +), usually situ- 
ated on the face and ears and less frequently on the scalp. The disease 
begins as pinhead to pea-sized, red, slightly elevated spots, at times 
edematous, with a thin scale, which slowly enlarge to about the size of 
a coin (fig. 4). Eventually the central portion becomes depressed, 
atrophic and bluish white, while the margins remain elevated and red 
or violaceous (fig. 5). The surface of the lesion is covered with scanty 
adherent scales and with dilated follicles, some of which contain plugs 
of horny epithelium (fig. 4). The borders of the patches are marginate. 
Occasionally the disease begins over the molar eminences and spreads 
to the cheeks and over the bridge of the nose, forming symmetrical 
patches, which have been likened to a bat with widespread wings, or 
to a butterfly ; hence the name, bat’s wing disease or butterfly disease. 

On the scalp, the disease destroys the hair follicles ; round or irregu- 
larly shaped areas of baldness are produced. 
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The mucous membranes are occasionally attacked, usually the inside 
of the cheek. The disease appears in the beginning as bright red 
patches ; later, they become violaceous or bluish white and depressed, 
with areas of atrophy and dilated vessels (fig. 3). Om the lips it 
appears as scaly, depressed patches, shallow erosions and bluish-white, 
depressed atrophic areas. The lip is slightly swollen and frequently 
everted. The appearance has been described as though the lips were 
covered with colloidin and about to peel. 

The clinical picture of the disease on the eyelids is essentially the 
same as on other parts of the skin. On the margins of the lids the 




























Fig. 4—For comparison. Lupus erythematosus of the chronic, discoid variety, 
showing sharply marginated, slightly elevated patches. The color was violaceous, 
and the surface was covered with thin, adherent scales and dilated follicles. 





disease resembles superficially blepharitis. The following features are 
characteristics that differentiate lupus erythematosus from blepharitis: 
The margins of the lids are dry, not moist, and covered with finely 
adherent scales; the color is not as red or as inflammatory as is 
blepharitis, and may be violaceous; there is no matting of the eyelids ; 
the cilia are completely or partially absent (fig. 2). Later, the margins 
become atrophic with irregular surfaces, the red or violaceous color 
disappears, and the cilia are permanently destroyed. The latter feature 
is comparable to destruction of hair follicles on old areas of the disease 
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on the scalp. Since atrophy resulting from lupus erythematosus is not 
of a contractile nature, ectropion and eversion of the margins of the 
lids are not likely to ensue. 


Etiology.—The status of the etiology of lupus erythematosus is not 


known. The disease in all probability represents a cutaneous reaction 
to an undiscovered toxin, which may be uniform, but which probably is 
multiform. There appears to be, at least in some cases, an intimate 
relation between tuberculosis and lupus erythematosus. The role that 








Fig. 5—For comparison. Lupus erythematosus of the chronic, atrophic form, 
showing sharply marginated, depressed, atrophic, bluish-white areas, with some 
areas of scaliness. 


tuberculosis plays in the pathogenesis of the latter cases is not known. 
There is some evidence suggesting a focal infection as the probable 
source of intoxication in some instances. 

Treatment.—Attention to the general health of the patient, with 
particular reference to a search for, and removal of, a foci of infection 
should be instituted. Many internal remedies have been employed. Of 
these, only gold therapy will be discussed. Various organic and inor- 
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ganic preparations of gold have been in universal employment in the 
treatment of lupus erythematosus for about five years. The therapeutic 
results have been far greater than that obtained from any other remedy. 
In a considerable percentage of patients treated with gold preparations, 
the disease disappears ; in others, treatment is ineffective. In a certain 
percentage of successfully treated patients the disease recurs. 

There is some laboratory evidence that gold exerts a chemothera- 
peutic action against tubercle bacilli, which gives additional support to 
the view that lupus erythematosus is of tuberculous origin. 

Treatment is by intravenous route and may produce severe systemic 
and cutaneous reactions. Toxicity varies with different preparations 
and with the tolerance of the patient. Gold therapy, therefore, should 
not be used indiscriminately and is contraindicated in patients with acute 
lupus erythematosus. In such patients the disease is aggravated. At 
times it is difficult to differentiate such aggravation from untoward 
systemic reactions resulting from gold therapy. The preparation most 
extensively employed in this country is gold and sodium thiosulphate. 
It is advisable to initiate treatment with doses as small as 10 mg. in order 
to determine the tolerance of the patient, and to increase the dose gradu- 
ally to 100 mg., provided there is no untoward reaction. This dosage 
should not be exceeded. There is usually prompt improvement after a 
few injections; small patches of the disease commonly disappear after 
a few more injections. No arbitrary number of injections is adminis- 
tered; the number is determined by the response of the disease, its 
extensiveness and the tolerance of the patient to the drug. 


COM MENT 


Lupus erythematosus of the conjunctiva can be correlated with clin- 
ical features of the disease on the skin in so far as concerns the red 
or violaceous color, edema, sharp margination of the lesion and subse- 
quent atrophy. The atrophy may be represented as circumscribed, 
depressed areas or as atrophic streaks. Both these forms were present 
in case 2 and are shown in figure 1. The circumscribed form was 
described by Rush as “white, like porcelain,” and the linea form as 
“striped.” All the foregoing features are distinctive of lupus erythema- 
tosus, and are of diagnostic import. They were present in our patients, 
and were mentioned by others in describing the disease. 

In view of the foregoing considerations, the prompt improvement 
and involution of the lesions following treatment with gold and sodium 
thiosulphate, the diagnosis of lupus erythematosus is valid in the cases 
herein reported. 

The presence of lesions of lupus erythematosus elsewhere in associa- 
tion with conjunctival involvement expedites diagnosis of the latter. 
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This was so in our patients, and apparently so in the cases reported 
by Audry, Rush and Hoffmann. The presence of the disease elsewhere 
was not mentioned in Kren’s report. 

To our knowledge, an isolated involvement of the conjunctiva has 
not been reported. It is possible that lupus erythematosus of the con- 
junctiva may occur as an isolated localization of the disease. In this 
event, we believe the diagnosis can be made in view of the distinctive 
features. 

It is possible that the disease of the conjunctiva is not as rare as 
is suggested by the few reports in the literature, but rather that its 
occurrence has not been recognized. 

Lupus erythematosus should be included among cutaneous diseases 
that have an ocular expression. 

The case records herein reported further emphasize the importance 
of complete examination of patients with ocular disease, especially if 
obscure, and correlation with other evidence of disease. 


SUMMARY 


Lupus erythematosus of the conjunctiva is an extremely rare condi- 
tion. English and American authors who make mention of it do not 
describe the disease. The few cases that have been reported have 
been by foreign writers. Description of the disease as reported by 
cthers was discussed. The appearance of the disease in the cases 
reported was essentially the same as that described by others. 

Lupus erythematosus of the conjunctiva in two women and one 
man was described. In two of these patients, trachoma was diagnosed 
by others. The clinical picture, however, did not present the character- 
istics of trachoma, in that neither showed any granulations or follicles. 
In one patient there was an extreme redness of the conjunctiva, with 
a velvet-like edema involving the exposed surface of the conjunctiva 
of the upper lids. The involvement was more pronounced on one eye. 
The patient complained of photophobia and of a mucoid discharge. In 
the second patient, the appearance of both lower lids was similar to 
the foregoing description. In addition, there was an involvement of 
lupus erythematosus of the lids and margins of the lids. The third 
patient showed hyperemia of the conjunctivae of both upper lids, with 
well defined, depressed- areas, which were dry and atrophic. On the 
conjunctivae of both lower lids there were depressed linear atrophic 
lesions. 

The diagnosis of lupus erythematosus of the conjunctiva was sug- 
gested by the finding of typical lesions of the disease elsewhere on all 
of the patients. The clinical features of the disease as it is seen on 
the skin and mucous membranes were discussed. The characteristic 
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features of lupus erythematosus on the skin can be correlated with 
conjunctival involvement, with reference to the violaceous color, edema, 
sharp margination of the lesion and, later, the appearance of atrophy. 
Atrophy may be represented as circumscribed, depressed areas or linear 
in form. The foregoing features were regarded as distinctive and 
diagnostic of lupus erythematosus of the conjunctiva. 

The appearance of lupus erythematosus on the eyelids is essentially 
the same as the disease on the skin. On the margins of the lids it super- 
ficially simulates blepharitis. The following features are characteristic: 
the margins of the lids are dry, not moist, and covered with finely 
adherent scales; the color is red or violaceous, less red and inflamma- 
tory than blepharitis, and there is no matting of the eyelids. Later, 
the margins are atrophic, their surfaces being irregular; the red or 
violaceous color disappears, and the cilia are permanently destroyed. 
Since atrophy caused by lupus erythematosus is not of a contractile 
nature, ectropion and eversion of the lid margins are not likely to 
occur. 

The etiology and treatment of lupus erythematosus were discussed. 
The patients were treated with gold and sodium thiosulphate, which is 
effectively employed in the treatment of lupus erythematosus. Such 
treatment caused either complete or almost complete disappearance of 
the various lesions of the disease. 
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SOME NOTES ON ORBITAL TUMORS 


BERNARD SAMUELS, M.D. 
NEW YORK 





Tumors of the orbit are comparatively rare. At the New York 
Eye and Ear Infirmary, quoting from the annual report for 1930, of 
a total of 35,869 patients treated in the eye department, only 9 are 
recorded as having orbital tumors. During this period, 6,535 operations 
were performed on the eye, but there were but 2 exenterations of the 
orbit. The surgical report of the Royal London Ophthalmic Hospital 
(Moorfields) for 1930 announces 52,372 outpatients for the year, and 
yet but one patient was admitted into the hospital with a diagnosis of 
neoplasm of the orbit. Three exenterations were done during the year. 
The subject, however, is of prime importance owing to the gravity of 
orbital growths from the standpoint of pathology and surgery. 

My purpose in this paper is to make a brief pathologic review of 
some of the tumors of the retrobulbar space, the so-called concealed 
tumors, including those of the optic nerve, all of which sooner or later 
produce exophthalmos. Attention will be drawn more particularly to 
the manner in which the preexisting structures react to the presence 
of tumors rather than to the morphology of the tumors themselves, 
concerning which so much has been written. The theme is presented 
in the form of clinical cases that have yielded anatomic material for 
study. The tumors are classified according to certain peculiarities. 


GROUP I: TUMORS PRODUCING MARKED INFLAMMATORY REACTION 
(OF SLOW GROWTH) 


Carcinoma——No other malignant growth in the orbit is likely to 
produce so much irritation in the structures invaded. The propagating 
tumor cells, apparently by the toxicity of their metabolism, are com- 
monly preceded by a lymphocytic infiltration in the adjacent tissues. 
The result is that bands and membranes of connective tissue, scirrhus, 
are formed which impede the advance of the tumor. It is striking 
that the muscles, after the fashion of more highly organized structures, 
offer little resistance. In fact, the fibers usually show atrophic changes 
in advance of the carcinoma, so that the function of a muscle may be 
disturbed to a greater extent than one would expect from the size of 
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the area actually replaced by the growth. The propensity of carcinoma 
to bring about the production of scirrhus has considerable clinical 
bearing. On account of the contraction of the newly formed connective 
tissue, the eyeball may be drawn to one side and fixed to the wall of 
the orbit. This is observed in instances of ulcus rodens of the lid, 
in old people, when the growth has broken through into the loose 
tissues of the orbit. In fact, one of the great dangers of surface tumors 
of the lids and of the limbus is their tendency to invade the underlying, 
more areolar tissues, thus becoming retrobulbar. 

An instructive example of malignancy and inflammation going hand 
in hand is shown in a case of epithelioma of the limbus (fig. 1) which 


Fig. 1—Epithelioma of the limbus, showing inflammatory perforation of the 
sclera. 









has extended into the retrobulbar space. Its borders are everywhere 
outlined by heavy lymphocytic infiltration, and throughout the formation 
there are bands of newly formed connective tissue. At one point near 
the ora serrata the inflammation assumed a purulent intensity and 
destroyed the sclera. Through the opening thus formed tumor cells 
are about to enter from the orbit into the globe. 

Cylindroma.—This tumor is said to originate in the lacrimal gland, 
or in glandular tissue misplaced in the orbit and not in touch with the 
gland. Cylindromas belong to the concealed tumors in the strict sense. 
They resemble basal cell carcinoma not only structurally but in the 
matter of production of scirrhus. Cylindromas appear not to be so 
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irritating as carcinomas because, according to the preparations, they 
are not marked by so much lymphocytic infiltration. In both forms 
the scirrhous element may predominate. Therefore the exophthalmos 
resulting from these tumors is likely to progress slowly, and on account 
of the contraction of the scirrhus it is not apt to attain a very pro- 
nounced degree. The indentation of the sclera coincident with the 
exophthalmos should proceed at a correspondingly gradual rate, being 
indicated by changes of refraction. Glaucoma is a feature of proptosed 





Fig. 2.—Cylindroma of the orbit. The scirrhus produced is very pronounced. 


eyes of long standing, probably due to interference with the venous 
outflow. An instance of this is shown in a case of cylindroma (fig. 2) 
in which an iridectomy was performed on a proptosed eye. 


GROUP II: TUMORS PRODUCING LITTLE OR NO INFLAMMATORY 
REACTION (OF RAPID GROWTH ) 


Sarcoma.—Sarcomas are said to be the most frequent of the primary 
tumors of the orbit. In contrast to carcinomas, they seem to be better 
tolerated by the tissues normally present which as a rule show few 
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Fig. 4.—Sarcoma of the limbus undergoing necrosis in the center. Note the 
sharp delimination between the tumor and the muscle at the equator. 
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signs of inflammation. They commonly lie encapsulated, the thin cap- 
sule being often the result of a condensation of the preexisting fibrous 
tissue. How rapidly a sarcoma may enlarge is exemplified in the case 
of a child of 3 years. In the short time of fourteen days an enormous 
exophthalmos developed. There was no sign of inflammation. Biopsy 
(fig. 3) divulged a sarcoma. This seemingly disappeared under x-ray 
and radium treatment. The sharp delineation of a sarcoma is shown in 





Fig. 5—Lymphosarcoma of the orbit producing flattening of the sclera. 


another case (fig. 4) of sarcoma of the limbus. The growth is making 
its way backward in an external rectus muscle. The very delicate rim 
of lymphocytes between the tumor and the muscle in this instance 
may be the result of irritation from the action of the muscle bundles 
in a mechanical way. It is to be borne in mind that neoplasms of the 
orbit up to a certain stage are in the midst of structures that are fre- 
quently in motion owing to the action of the muscles. The extent to 
which the sclera may be indented by a rapidly growing tumor is empha- 
sized in an example of lymphosarcoma (fig. 5), in which it is pressed 
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Fig. 6—Cavernous hemangioma confined within the muscular funnel. 





Fig. 7.—Neurofibroma (von Recklinghausen’s disease) at the apex of the orbit, 
causing straight exophthalmos. 
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inward on one side from the equator to the optic nerve. Ophthalmo- 
scopically, such cases simulate detachment of the retina. As the sclera 
is dense and resistant, it does not readily undergo pressure atrophy, 
but it is not strong enough to prevent changes in its curvature. 

Hemangioma.—Vascular tumors are among the rarest ones in the 
orbit. Occasionally small ones are discovered by accident (A. Fuchs) 
in microscopic preparations. The cavernous hemangioma shown in this 
connection (fig. 6) was found in a girl of 12 years of age. They are 
dangerous in the orbit because of their tendency to increase in size and 
to cause pressure atrophy of the contents of the orbit. They may even 
affect the bony walls of the orbit. The tumor in this case is still con- 
fined within the muscular cone. At one point it is in contact with the 
dural sheath. There is a slight edema of the papilla. The lymphocytic 
infiltration in the trabeculae may be due to irritation from the distur- 
bance of the parts by the action of the muscles. Such irritation resulting 
in the formation of connective tissue impedes the growth of the tumor. 

Neurofibroma (von Recklinghausen’s Disease).—The_ preparation 
(fig. 7) here referred to is of especial interest because the coiled and 
enlarged nerves come from the summit of the orbit. In this location, 
owing to the restricted area, tumors are likely to cause early reduction 
of vision by pressure on the optic nerve while at the same time they 
are pushing the eveball forward. In this slide one of the nerves has 
attained a size about twice that of the optic nerve. So far it has 
increased in thickness by replacing the adipose tissue, but pressure on 
the optic nerve is imminent. 


GROUP Ill: TUMORS OF THE OPTIC NERVE 

Endothelioma.—A_ typical endothelioma, still confined within the 
intervaginal space, is shown in figure 8. The space has dilated at the 
expense of the nerve substance on one side and of the adipose tissue 
on the other side. In this example exophthalmos and failing vision 
probably manifested themselves simultaneously, so that the condition 
would have been difficult to distinguish from an extradural tumor at 
the apex. The circulation is all the more disturbed because the endo- 
thelium has packed and dilated the sulcus of the intervaginal space 
close by the papilla. The clinical changes in the fundus probably came 
on first with edema and engorgement of the vessels at the nerve head, 
followed at a later stage by detachment of the retina. The sequence in 
the ophthalmoscopic picture should have suggested an involvement of the 
structures in the immediate vicinity of the entrance of the nerve into 
the sclera, where there are so many blood vessels and anastomoses, 
causing maximal disturbance of the circulation with the exophthalmos. 
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Fig. 8.—Endothelioma of the nerve packed into the fornix. Because of dis- 
turbed circulation there is edema of the papilla, detachment of the retina and 
peripheral anterior synechia. The nerve is reduced to a cord surrounded by the 
tumor. (Courtesy of the Royal London Ophthalmic Hospital—Moorfields. ) 


Fig. 9.—Glioma of the optic nerve producing enormous exophthalmos with 
collapse of the eye from a perforation of the cornea by an ulcer. 
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Glioma.—Although gliomas of the optic nerve originate in the 
neuroglia, it is known that the vision may be preserved for an indefinite 
time because of the survival of nerve fibers traversing the gliomatous 
mass. The growth in figure 9 has attained an enormous size, but the 
structure of the nerve can still be made out as a cord near the center. 
The exophthalmos must have been excessive, accompanied by pressure 
atrophy of the orbital contents. The formation is surrounded by a 
fibrous capsule, but there is no evidence of inflammation. The eyeball 
has collapsed in a characteristic way through the perforation of a corneal 
ulcer brought on by exposure. It is noteworthy that those who suffer 
from new growths in the retrobulbar space seldom complain of pain. 
The explanation may be that there is never great pressure, the globe 
being pressed forward in a compensating fashion. 





Fig. 10.—Infiltrating sarcoma of the choroid surrounding the optic nerve. The 
extra-ocular nodule is larger than the primary tumor. This growth has reached 
the retrotarsal space by perforating Tenon’s capsule at its posterior extremity. 


GROUP IV: TUMORS INVADING THE RETROBULBAR REGION BY 
EXTENSION FROM WITHIN THE GLOBE 


It used to be thought that all intra-ocular tumors begin in the orbit 
and from there invade the eyeball. It is now known that the reverse 
is far more likely to be the case. 


Intra-ocular Tumors Escaping Through the Sclera Without Pro- 
ducing Inflammatory Reaction.—Ordinarily sarcomas attain the retro- 
bulbar space by propagating along the emissaria or by splitting the 
layers of the sclera. The cleavage of the sclera seems to be caused 
by some chemical agent which, acting ahead of the tumor, produces 
clefts, and into the spaces so formed the tumor cells proliferate. The 
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fact that intra-ocular sarcomas are prone to undergo necrosis plays a 
great role in the method of the extension of these tumors into the orbital 
tissues. The necrotic material, being very toxic, may set up within the 
eye an inflammatory process as virulent as that of panophthalmitis, 
with edema of the lids and exophthalmos. The result may be that an 
area of the sclera in proximity to the tumor is destroyed by an inflam- 
mation of a purulent character, thus forming a place of exit through 
which those tumor cells may proliferate that have survived the inflam- 
mation. An excellent example of the damage done to the sclera by a 
necrotic sarcoma is shown in figure 10. The small intra-ocular portion 
is traversed by bands of connective tissue that represent an organiza- 
tion of the necrosis. The extra-ocular nodule has dilated the space of 
Tenon, at the posterior extremity of which it has broken through, 
freely invading the retrobulbar space. This is an illustration of the 
destruction of the fibrous tunic of the eye by the action of toxins 
generated from dead sarcoma cells within the globe, whereas in the case 
of epithelioma of the limbus in group I the sclera was destroyed by the 
action of toxins from living cells on the outside. 


GROUP V: METASTATIC TUMORS OF THE ORBIT 
Carcinoma.—It is well known that metastasis in the orbit may make 
itself manifest before that in the brain. The seat of metastatic carci- 
noma in the orbit is most frequently in the muscular tissue, and gen- 
erally more than one muscle is invaded, as has happened in the case 
represented by figure 11, following carcinoma of the breast. The 
muscles are rich in small blood vessels, and it may be that because of 
their tortuosity tiny emboli lodge in them. By higher magnification 
(fig. 12), the tumor cells are shown to be rather diffusely placed and 
not compactly arranged as is the familiar way, probably due to the 
mechanical action of the muscle fibers in activity. There is no inflam- 
matory reaction. A metastatic focus of carcinoma is said not to be so 
toxic as the primary lesion, which speaks for more rapid growth in 
the former. 





Sarcoma.—Metastatic sarcoma in the orbit is exceedingly rare. In 
the specimen (fig. 13) only one muscle is involved in a metastasis 
from the intestines. It has compressed the muscular structure but 
shows no tendency to infiltrate it. If visible clinically it may have 
appeared as a thick cord sharply defined at the site of a muscle on the 
surface of the sclera without any evidence of inflammation. 


INFLAMMATORY PSEUDOTUMOR OF THE ORBIT 





GROUP VI: 


Clinically, exophthalmos of sudden onset is not an unusual sight, 
the cause of which can generally be traced to acute infection in the 
sinuses or lids. However, there is a rarer type of exophthalmos, slow 
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Fig. 11.—Metastatic carcinoma of the orbit located in the internal and external 
recti. 





Fig. 12.—The diffuse arrangement of the carcinoma cells is probably due to 
the mechanical action of the muscle. 
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Fig. 13.—Metastatic carcinoma of the choroid, optic nerve and orbit. 


Fig. 14.—Metastatic sarcoma in the external rectus from the intestines. Observe 
the replacement of the muscle by pressure atrophy. 
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in onset, of a chronic inflammatory origin in the retrobulbar space, 
that may so simulate the exophthalmos of true tumors that the clinical 
distinction is well nigh impossible. All told, not a few fatal errors 
have been reported in the literature in which exenterations were done 
and the protrusion was found to have been the consequence of a low 
grade inflammatory process at the apex of the orbit. Benedict and 
Knight! collected a number of such cases, and they are constantly 


_ cropping up in clinical experience. The following are typical instances 


of mistaken diagnoses. 


Case 1.—The patient was a man, aged 55. On examination the following 
diagnosis was made: exophthalmos, papilledema and a malignant growth in the 





Fig. 15.—Chronic inflammation in the retrobulbar space. Note the cystic 


~degeneration and hemorrhages in the retina. 


orbit. Exenteration was performed. The following pathologic reportewas made 
(fig. 15): There were papilledema and cystic degeneration of the retina with 
hemorrhages. The adipose tissue behind the eye was largely replaced by inflam- 
matory connective tissue, loose in some areas and dense in others. Here and 
there were small foci of lymphocytes, some of which had typical germinal centers. 
They bore no relationship to the vessels, the walls of which were moderately 
thickened. The inflammation had permeated through the sheaths of the optic 
nerve and invaded the substance. The entire picture was confined to the retro- 
bulbar space, with the exception of a few s¢attered lymphocytes along the epi- 
sclera anterior to the equator. 


1. Benedict, W. L., and Knight, M. S.: Inflammatory Pseudotumor of Orbit, 
Arch. Ophth. §2:582 (Nov.) 1923. 
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Fig. 16.—Chronic inflammation in the retrobulbar tissues with greatly thickened 
blood vessels. 


Fig. 17.—Cystic degeneration in the macular region of the retina. (Same case 
as illustrated in figure 16.) 
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A blood test, made after operation, divulged a four plus Wassermann reaction. 
On this account, but not because of any specific pathologic features, one is 
inclined to believe that the inflammation was of syphilitic origin. 

Case 2.—A man, aged 35, had protrusion of the left eye for three months, and 
failing vision. Ophthalmoscopic examination revealed papilledema and engorged 
blood vessels at the disk. The Wassermann and other tests were negative. 
Biopsy showed inflammation, a fragment of the optic nerve being included in the 
tissues. Owing to the enormous exophthalmos that ensued after the biopsy, with 
complete blindness, an exenteration was done. The microscopic report was as 
follows (figs. 16 and 17): There were papilledema and cystic degeneration of the 
retina in the macular region, and indentation of the sclera, with participation of 
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Fig. 18.—Focus of lymphocytic infiltration in a case of exophthalmos of unknown 
origin. 


its outer layers in a chronic inflammation of the crbital tissues. There was a 
marked thickening of the walls of the blood vessels. A diagnosis of chronic, non- 
syphilitic inflammation was made.. 


The microscopic examination of the retrobulbar tissues in these 
cases of inflammatory pseudotumor reveals a peculiar similarity of 
chronic disease in which there is nothing characteristic by which one 
could make a definite diagnosis of syphilis. However, they are on the 
decrease since the discovery of the Wassermann test and arsphenamine. 

It is worthy of mention that in the last two cases the pathologic 
report cites cystic degeneration of the retina. So many of the eyes with 
exophthalmos of whatever cause show on section this tvpe of degen- 
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eration, although it seems to be overlooked and not suspected clinically. 
It may often be an important factor in the reduction of vision in prop- 
tosed eyes. 


GROUP VII: ENIGMATIC CASES OF EXOPHTHALMOS WHICH 
ANATOMICALLY DIVULGE NO PATHOLOGIC PROCESS 


Cases similar to those in group VII are mentioned in the literature.’ 
In this category beiongs the following highly instructive case. 


A man, aged 62, had exophthalmos for six weeks, gradually increasing to 
8 mm. The fundus and vision were normal. The Wassermann reaction was 
negative (taken twice). After cocainization of the nose, in the examination of the 
sinuses, the exophthalmos completely disappeared, but it returned and became as 
pronounced as it was before. On general principles operation was done on the 
sinuses. Two accidental perforations were made into the roof of the sphenoid, 
whereupon the sinuses were immediately tamponed. Four days later the patient 
died of leptomeningitis, the infection spreading from the points of perforation. 
At the postmortem examination the orbital contents appeared to be normal. 
Microscopic examination of the tissues at the apex of the orbit (fig. 18) showed 
a focus of lymphocytes among the bundles of the internal rectus muscle and 
nothing else except the involvement of the sheaths of the optic nerve in the 
meningitis. 


It is possible that groups VI and VII represent those cases of 
exophthalmos that are known to improve under antisyphilitic treatment, 
and even to disappear if given time and opportunity. The surgeon who 
remembers the innumerable possibilities and pitfalls that may lie at the 
bottom of an exophthalmos is not so apt to operate rashly as one whose 
mind is centered only on the malignant aspect of the question. 


2. Golovin, S. S.: Ann. d’ocul. 167:457 (June) 1930. 
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THE VITREOUS IN EXPERIMENTAL DETACHMENT 
OF THE RETINA 


LEO L. MAYER, M.D. 
CHICAGO 


In a previous communication? a mechanical method of artificially 
detaching the retina was considered. The startling fact that spon- 
taneous reattachment occurred regardless of the hole in the retina after 
a period of six weeks led us to try other methods. It has been known 
for a long time that detached retina occurs often in a soft eye. Also, 
in those highly myopic eyes which seem more predisposed to this con- 
dition, the existence of what is called “fluid vitreous” has always been 
a questionable quantity. Redslob and Reiss ? demonstrated conclusively 
that changes in the py of intra-ocular fluids play an important and direct 
role in the maintenance of the intra-ocular tension. If the py is on the 
acid side, the tension tends to be lowered, while the alkaline ion raises 
this factor. We tried various dilutions of acetic and hydrochloric acids, 
and while we were able to produce a detachment by this method, we 
found it beyond control. An acid strong enough to cause the detach- 
ment went further and disintegrated the retina and choroid. If the acid 
was not of a certain maximal strength, no detachment occurred. Finally, 
trypsin was tried. In stock concentrations, digestion took place after 
detachment. However, by diluting the trypsin a detachment occurred 
without destruction of the layers and remained over a long period of 
time. We were greatly interested to know just what changes in the 
make-up of the vitreous took place. The table shows a comparison of 
the various elements of the vitreous in the normal rabbit’s vitreous, and 
in vitreous treated with trypsin. The figures represent the average find- 
ings of several analyses which checked very closely. This-portion of the 
work was done by Mr. Irving Puntenney, a medical student specializing 
in chemistry, with the cooperation of Dr. C. O. Miller of the chemistry 
department. 


Submitted for publication, Jan. 25, 1932. 

From the Department of Ophthalmology of the Northwestern University 
Medical School. 

Reported in part at the Thirty-Sixth Annual Meeting of the American 
Academy of Ophthalmology and Otolaryngology, French Lick Springs, Ind., 
Sept. 14, 1931. 

1. Mayer, L. L.: Detachment of the Retina and Its Surgical Therapy: An 
Experimental Study, Arch. Ophth. 7:499 (April) 1932. 

2. Redslob, E., and Reiss, P.: Ann. d’ocul. 166:1, 1929. 








MAYER—EXPERIMENTAL DETACHMENT OF RETINA 885 


As the surface tension of water is 70.7, it is easily realized that the 
fluidity of the vitreous is increased by trypsin. Also, sugar and total 
nitrogen in milligrams per hundred cubic centimeters are enhanced. The 
surface tension was measured by the du Nuoy* apparatus. For sugar 
determinations, the Folin and Wu * micromethod was used. In estimat- 
ing the total nitrogen, the micro-Kjeldahl® procedure was followed. 
Aminonitrogen figures were obtained by use of the Van Slyke * micro- 
method. The hydrogen ion concentration was estimated by means of the 
electrical method, the gold electrode being used.* Some elucidations as 
to these methods would seem apropos at this time. The usual determina- 
tions on vitreous have been made on large quantities and from animals 
having much larger eyes than the rabbit. We were faced with the fact 
that in our work we had to deal with small quantities of vitreous—only 
both eyes of three rabbits being used in each experiment—and also 
that changes of vitreous begin to occur immediately on removing it from 
the organism. This has been shown, especially in acid-base balance 


Comparative Analyses of the Vitreous 








Surface Amino- Total 

Tension Sugar nitrogen Nitrogen pu 
60.4 8.25 26.0 7.76 
87.06 4.9 73.28 7.71 





determinations, by Salit.?. At present, we have been unable to use the 
glass electrode method of Kerridge ® on so small a quantity of vitreous. 
Surface tension figures depend on the consistency of the vitreous gel, 
and since it is almost impossible to obtain a homogeneous mass of 
vitreous, this figure is naturally influenced by this factor. No figure for 
the nonprotein nitrogen is given, as we are not as yet entirely satisfied 
with prevailing methods, although that used by Cohen® and his 
collaborators would appear to be the most exact. 

In the trypsinated eyes, the added factor that actual destruction of 
the ocular layers occurs, in part at least, would prevent us from making 
any dogmatic statements. Therefore, we are setting forth our findings 
as recorded, in the manner of a preliminary report. Further study of 


3. du Niioy, P. L.: J. Gen. Physiol. 1:521, 1919. 

4. Folin, O., and Wu, H.: J. Biol. Chem. 38:81, 1919. 

5. Meyers, V. C.: Practical Chemical Analysis of Blood, St. Louis, C. V. 
Mosby Company, 1924. 

6. McClendon, J. F., and Magoon, C. A.: J. Biol. Chem. 25:669, 1916. 

7. Salit, P. W.: Biochem. J. 24:596, 1930. 

8. Kerridge, P. T.: Biochem. J. 19:611, 1925. 

9. Cohen, Killian and Metzgar: Contributions to Ophthalmological Science, 


Jackson Birthday Volume, Menasha, Wis., George Banta Publishing Company, 
1926, p. 217. 
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chemical and physical evaluations of the vitreous is now in progress. 
The difficulties to be encountered are well set forth in Duke-Elder’s 
monograph.'® That the gel of the vitreous liquefies has been known for 
many years, and the present prevailing opinion is that such a condition 
takes place because of the toxic upset of the metabolism of the sub- 
stance, more especially affecting the protein constituents. When such 
a liquefaction occurs, it would seem more easy for the retina to detach 
itself, either spontaneously or traumatically, owing to changes in the 
lines of force of the shrunken vitreous body. The fact that retinal 
detachment produced by trypsin tends to reattach after a long period of 
time would point to some unknown factor which allows the edematous 
layers to become more or less normal in spite of the persistent fluid vitre- 
ous. A study of the histopathologic changes in the layers after injection 
of trypsin might throw some light on this, and it is our intention to per- 
form such an investigation. Suffice it to say that grossly there is a 
decided change in the lens, in the retina and even in the choroid in these 
trypsinated eyes. The trypsin injected into the eye is certainly a rela- 
tively small quantity compared to the entire vitreous content, but 
undoubtedly does add something to the chemicophysical make-up of the 
affected vitreous. Further work is necessary in the analysis of the 
trypsin, per se, before such a factor may be evaluated. It is our. belief 
_ that there is a decided change in the viscosity of the trypsinated vitreous. 
- However, because of the heterogenous nature of the vitreous, together 
with the fact that it is a gel, satisfactory evaluations cannot be made 
with the usual viscosimeters, such as the Ostwald. Later we may be able 
‘to throw some light on this factor by using an entirely different method. 
All determinations have been made on whole vitreous in contradistinction 
to many of the reported figures which are data on the filtrate. 

It is our hope that in the progress of future investigation we may be 
able to further study the chemistry and physics, not only of artificially 
changed animal vitreous, but of the “fluid” vitreous of the human eye, 
and thus attempt to bring forth data as to the role played by the vitreous 
in detachment of the retina. 


The method of producing these results was as follows: A stock 
trypsin powder was mixed with physiologic solution of sodium chloride 
to form a supersaturated solution. This was sterilized by putting it 
through a Berkefeld filter. The filtrate was then tested for digestive 
potency in various dilutions with carmine fibrin. Three minims of a 
1:4 dilution was injected with a small hypodermic into the vitreous 
chamber of rabbits’ eyes. This was recovered by removal of the globes 
after five days and analyzed. Comparison was made with normal con- 


10. Duke-Elder, W. S.: The Nature of the Vitreous Body, Brit. J. Ophth., 1930, 
monograph supp. 4. 
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trols. A detached retina so produced has been found ophthalmo- 
scopically after a period of five months, in spite of the fact that there 
were no holes in the retina, the hole made by the injecting needle being 
entirely closed in about one week’s time. In Baurmann’s™ study of 
the vitreous, he has expressed the view that the vitreous plays a passive 
role in detachment ; that tears or holes are secondary only, but prevent 
reattachment. Because of these views, Baurmann has been the chief 
exponent of the so-called hydrostatic theory. Duke-Elder’s extensive 
investigations are known to all, and in one of his latest publications,’? he 
expressed the view that if “one has a fluid vitreous that gives no real 
support to the retina from within, and then the eye is made the object 
of a trauma, here are all the materials at hand for causing a detachment 
of the retina.” 

The pathologic study of the effects produced when chemical agents 
or enzymes are introduced into the vitreous to cause a retinal detach- 
ment has not been completed. That the trypsin effect may not be 
entirely local on the vitreous itself, but rather a general disturbance of 
body fluids, may be suspected as brought out by Buckley,’* who has 
shown interesting results of subcutaneous injections of trypsin in rela- 
tion to the blood sugar. 














CONCLUSIONS 





1. Regulated injection of trypsin causes a prolonged detachment of 
the retina, which is nevertheless not permanent. 

2. Chemical and physical changes in the vitreous caused by a detach- 
ment produced by trypsin are as follows: (a) an enormous increase in 
sugar, (b) an increase in total nitrogen, (c) an increase in surface ten- 
sion approaching water, (d) a decrease in aminonitrogen and (e) a 
decrease in the hydrogen ion concentration toward the acid side. 









3. Further investigation is necessary to appreciate the value of such 
methods in relation to retinal detachment. 


104 South Michigan Avenue. 








11. Baurmann, M.: Arch. f. Ophth. 122:415, 1929. 
12. Duke-Elder, W. S.: Metabolism of the Eye: Clinical Applications, Arch. 
Ophth. 6:177 (Aug.) 1931. 
13. Buckley, O. B.: Brit. J. Exper. Path. 12:13, 1931. 







Sat ay ee 


BOE EASES ete ie 


ANTERIOR CHAMBER PUNCTURES IN RELATION 
TO INTRA-OCULAR TENSION 


A CRITICAL STUDY 


SAMUEL V. ABRAHAM, M.D. 
LOS ANGELES 


A subject of such importance as intra-ocular tension requires careful 
analysis of the means used in its study. With this in mind one may well 
ask several questions about anterior chamber punctures. First, what 
are anterior chamber punctures? Most, if not all, authors mean by this 
a puncture of the cornea, usually near the limbus, with a small bore 
needle and a withdrawal of the aqueous more or less completely. Some 
leave the needle in place and attach a manometer ; some counterpuncture 
and leave the needle transfixing the cornea while they make their obser- 
vations with or without another puncture, and some allow the aqueous to 
escape by paracentesis with a knife or keratome, then make their obser- 
vations on the eyeball and even enucleate it if they so desire. The needle 
used is of small bore and the canal in the cornea is preferably oblique 
through the lamellae of the cornea. The important point is that when 
an anterior chamber puncture is done, the aqueous withdrawal is included 
as a part of the procedure. It seems that a careful anterior puncture 
without withdrawal of the aqueous may be without material influence 
on the tension curve (chart 1 4). 

The second question to be considered is what do anterior punctures 
and withdrawal of the aqueous do in normal animal eyes? Work done 
by many authors (Wessely,' in 1921, Samojloff,? in 1927, and others) 
has shown that the eyes of animals react to the withdrawal of the 
aqueous by a marked hyperemia of the uveal tract, especially the ciliary 
body, with changes in the epithelium of the ciliary body in keeping with 
an edema and a transudation (Greeff’s vesicles). Samojloff, in 1927, 
showed that the ciliary epithelium failed to stain with Nadi mixture 
(vital staining method) after anterior puncture, but did stain in the 
normal eye without puncture. This seems to be only a temporary reac- 
tion and is not present after the reaction to the anterior puncture is over. 


Submitted for publication, Nov. 24, 1931. 

Work done while instructor in the Department of Ophthalmology, University 
of Chicago, Dr. E. V. L. Brown, Director. 

1. Wessely, K.: Observations on the Intra-Ocular Circulation, Arch. f. 
Augenh. 88:217, 1921. 

2. Samojloff, A. J.: The Oxidation Process in the Ciliary Epithelium, Arch. 
f. Ophth. 118:391, 1927. 
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A similar reactive hyperemia with an increased protein content was noted 
by Wessely,® in 1908, following subconjunctival injections of hypertonic 
solutions of sodium chloride. When any trauma occurs in doing an 
anterior puncture, such as merely touching the iris, the results are 
affected. Magitot * was able to show graphically the effect of merely 
touching the iris, i. e., an almost immediate marked rise in tension. 
Incomplete emptying and the rate of emptying of the anterior chamber 
are also factors to be considered. 

Do aqueous withdrawals have a similar effect in normal human 
eyes? The answer seems to be in the affirmative. Gilbert,® in 1921, 
Hagen,® in the same year, Samojloff, in 1927, and others have studied 
otherwise normal anterior sections of human eyes in which anterior 
punctures were done before enucleation. They found a condition similar 
to that in animals, though less constant (Hagen in only two of six 
cases). Any differences between human and animal eyes that are 
present can be explained by differences in the ratio of the amount of 
aqueous to the volume of the different eyes (Wessely, 1908 and 1921). 

What effect do anterior chamber punctures with withdrawals of the 
aqueous have on the tension curve in normal animal eyes? In 1918, 
Seidel * showed that the result was a hypertonia which occurred soon 
after the withdrawal. Chart 1 B shows one of his tension curves. 
Hagen,’ in 1920, Magitot, in 1923, Samojloff, in 1927, and others have 
also found the same results. 

Do normal human eyes react the same way? In 1923, Magitot 
said: “. . . in man as well as in animals, puncture of the anterior 
chamber brings about a hypertension, and often a certain instability 
before reaching again the figure of the other eye which serves as a 
standard.” Hagen, in 1920, concluded that human eyes reacted differ- 
ently than animal eyes. This was based on the slower response and the 
low protein content of the second aqueous in human eyes. Wessely 
(1921) believed that there was no real difference, and even Hagen, in 
1921, showed that there is really no difference, as far as the protein 





3. Wessely, K.: Observations on the Intra-Ocular Circulation, Arch. f. 
Augenh, 60:97, 1908. 

4. Magitot, A. P.: Should We Still Consider Ocular Tension as Being Due 
to Aqueous Humor? The Ocular Tension After Puncture of the Anterior Cham- 
ber or Pressure on the Eyeball, Arch. Ophth. 52:1 (Jan.) 1923. 

5. Gilbert, W.: The Changes in the Ciliary Epithelium After Anterior Cham- 
ber Puncture, Arch. f. Augenh. 88:210, 1921. 

6. Hagen, S.: Further Studies on the Regeneration of the Aqueous in the 
Human Eye, Klin. Monatsbl. f. Augenh. 66: 493, 1921. 

7. Seidel, E.: Experimental Studies on the Intra-Ocular Circulation, Arch. f. 
Ophth. 95:1, 1918. 

8. Hagen, S.: Experimental Studies of the Formation of the Intra-Ocular 
Fluid in a Human Eye, Klin. Monatsbl. f. Augenh. 65:643, 1920. 
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content is concerned, if the second aqueous is taken when the tension 
is back to its initial value. It is interesting to call attention to the 
correspondence that he found between the increase in the protein con- 
tent of the second aqueous and the rise in tension. That the vitreous 
may play a role in the “reformation of the second aqueous” is reason- 
able, first, if one changes this last statement to read “reformation of 
the aqueous chamber,” and second, if one credits the work of Duke- 
Elder * and others on (a) the gel-like character of the vitreous and (b) 
the close chemical similarity between the vitreous fluid and the aqueous. 
That the tension is not up to its initial level despite restoration of the 
anterior chamber, as evidenced by the removal of an amount of aqueous 
equal to the first amount, is easily explained if one considers the natural 
changes that should take place in the fluid content of a gel when it is 
surrounded by a space with less or even negative pressure. The second 
aqueous examined may well be in part aqueous fluid from the vitreous 


Chart 1.—A, curve of tensions obtained in a rabbit just before and immediately 
following anterior puncture without withdrawal of the aqueous. B, curve of ten- 
sions obtained in a cat following withdrawal of the aqueous. (Copied from Seidel : 
Arch. f. Ophth. 95:1, 1918.) 


(Deutschmann,’® in 1879, and Wessely, in 1921). This may account 
for the low protein content in the second aqueous when it is taken early 
and the higher readings when it is taken later (Hagen, 1921). 

Under what conditions might one have hypotension following with- 
drawal of the aqueous? Animal data in this regard seem entirely lack- 
ing until the effect of drugs is studied. In these studies it has been 
found that the subconjunctival injection of epinephrine causes a 
markedly low tension curve and a delayed initial rise. Atropine, too, 
seems to have a somewhat similar effect. Charts 2 and 3 show tension 
curves obtained after the withdrawal of aqueous following the use of 


9. Duke-Elder, W. S.: The Nature of the Vitreous Body, Brit. J. Ophth., 
1930, monograph supp. 4. 

10. Deutschmann, R.: Regeneration of the Aqueous After Anterior Puncture, 
Arch. f. Ophth. 25:99, 1879. 
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certain drugs as compared with normal curves. Attention is called to 
the effect of epinephrine on the second eye. It seems possible to explain 
this only by an assumption of action through the general circulation. 
The amount of epinephrine seems not to be rapidly destroyed as on 
extra-ocular injection, but may be retained in the first eye for a long 
period, only slowly entering the general circulation and finally the 
second eye. A hypotension can reasonably be assumed to follow from 
a drop in the volume of the ocular contents and a delay in the speed of 
regeneration of the aqueous. The work on the protein content of the 
eye by Adler and Landis (1925), using a nephelometer, shows, too, 
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Chart 2.—The effect of atropine on the tension curves of a rabbit’s eyes follow- 
ing withdrawal of the aqueous. 1, atropine sulphate, a 1 per cent solution, was 
instilled into the left conjunctival sac twenty-five minutes before an anterior punc- 
ture and every five minutes for three doses. 2, the instillation of atropine was 
started about two hours before puncture. 
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Chart 3.—A, the tension curve obtained in the right eye of a rabbit after with- 
drawing the aqueous and replacing it in equal amount with a 1: 1,000 solution of 
epinephrine hydrochloride. Note the drop in tension of the left eye with the slow 
recovery (no puncture of this eye). B, the tension curves following aqueous 
withdrawal in each eye. Epinephrine was instilled in the right eye only fifty-five 
minutes before the puncture, every ten minutes thereafter and again just before the 
puncture. C, the curves obtained for a subconjunctival injection of epinephrine in 
the left eye of a rabbit. Note the similar, though slightly lessened, drop in tension 
of the right eye. A puncture was not done. Note the more marked effect of 
epinephrine when it is instilled before an anterior puncture (B) or when it replaces 
the aqueous (A). 





















11. Adler, F. H., and Landis, E. M.: Studies on the Protein Content of the 
Aqueous Hunior: Effects of Miotics and Mydriatics, Arch. Ophth. 54:265 (May) 
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that atropine prevents an increase of protein in the aqueous of animals. 


They found that extirpation of the ciliary ganglion has a similar and 
even more marked effect. | 


A hypertonia is to be expected in cases in which stimulation causes 
a hyperemia of the ciliary body. Hagen, in 1920, Samojloff,?? in 1925, 
and others have shown that subconjunctival injections of hypertonic 
salt cause an increased intra-ocular pressure; Wessely, in 1908, showed 
that this method increases the protein in the aqueous. Adler and Landis 
have shown that physostigmine causes a marked increase in the protein 
content of the aqueous as compared with the normal. 
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Chart 4.—Composite curve from four “normal” cases. (Copied from Kronfeld: 
Arch. Ophth. 1:450 [April] 1929.) 
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Chart 5.—Curve 7, case 6, of Kronfeld (Ztschr. f. Augenh. 71:48, 1930). The 
lower curve was obtained while the eye (left) was under the influence of atropine, 
six weeks after the tension curves above it were obtained. 


That the state of activity of the ciliary body is a definite factor in 
determining the speed, quality and degree of response in the aqueous 
regeneration process seems evident from the work of 'Wessely in 1908, 
Hagen in 1920 and 1921, Adler and Landis in 1925, Samojloff in 1925 
and others. Much of the confusion that exists on this subject seems 
due to a failure to consider as separate problems the reformation of the 
anterior chamber and the regeneration of the aqueous. 











12. Samojloff, A. J.: The Presence of the Greeffschen Vesicles in the Ciliary 
Epithelium of Rabbit Eyes Following Subconjunctival Injection, Klin. Monatsbl. f. 
Augenh, 75:382, 1925. 
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It seems to be a definite fact that when more fluid comes to a living 
tissue, more fluid will leave that tissue, and a purely physiologic fact that 
a working organ (gland or muscle) requires and usually has more 
blood supplied to it. In cases'of atrophy of a muscle or muscle group 
the blood supply decreases by physiologic means. From this one can 
reason that eyes not in a normal state of physical and physiologic activ- 
ity cannot be used for gathering data concerning physiologically normal 
conditions. Eyes that have an optic atrophy or have not been func- 
tioning normally in vision for any considerable period of time (as in 
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Chart 6.—Tension curves from nonglaucomatous noninflamed eyes. Note the 
diagnosis of senile cataract in case 1, and of amblyopia and myopia (left eye) in 
case 4, 


amblyopia ex anopsia, etc.) cannot, a priori, be considered to have 
normally active ciliary bodies and should show hypotonia or at least a 
lower tension curve than the normal eye. That this is true can be seen 
by referring to chart 4, taken from an article by Kronfeld ** in which 
these are used as “normal” tension curves. Kronfeld** showed the 


13. Kronfeld, P. C.: Intra-Ocular Tension Following Puncture of the Anterior 
Chamber, Arch. Ophth. 1:450 (April) 1929. 

14. Kronfeld, P. C.: The Behavior of the Intra-Ocular Tension After Anterior 
Chamber Puncture in Glaucoma, Ztschr. f. Augenh. 71:48, 1930. 
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tension curves (chart 5) in a case diagnosed as one of glaucoma in which 
the third curve was obtained after the patient;had put atropine in both 
eyes. (The patient’s record showed that atropine had been ordered 
for the right eye, on which an operation had been performed, but was 
used by the patient in both eyes). This supports the data presented 
in charts 2 and 3, and indicates that an atropinized eye may show 
a lower tension following withdrawal of the aqueous. Attention 
may be called again to the correspondence between the tension and the 
protein content as found by Hagen in 1921. The lowered tension 
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Chart 7.—Tension curves for two cases of secondary glaucoma. 
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Chart 8.—Tension curves for three cases of primary glaucoma. 


curve, under atropine, seems similarly in keeping with the decreased 
protein content of the second aqueous found by Adler and Landis in 
atropinized eyes. What effect this view may have on the medical ther- 
apy in glaucoma will be discussed in a separate paper. Here it may 
suffice to note that only the mydriatic effect of atropine seems to be 
feared in glaucomatous eyes. 

Data found in more truly normal eyes are presented in chart 6, A 
and C. In D one can compare the tension curve of a normal eye with 
that of the fellow, amblyopic, eye. B shows the tension curve in an 
eye in which there was no real sign of glaucoma; the details are given 
in case 1. 
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REPORT OF CASES 


Case 1.—In M. F., the patient, a woman aged 67, the diagnosis was suspected 
glaucoma of the left eye. On July 19, 1930, vision was 0.6 in the right eye and 
().8 in the left. The patient had hemorrhages in both eyes two years before. Four 
years before examination, she was told that she had glaucoma; since that time 
she had seen rainbow colors around lights fairly constantly. The tension with the 
Schiotz tonometer was never over 29 mm. of mercury in either eye before an 
anterior chamber puncture. Slight clouding (sclerosis) of the lenses was noted 
before the puncture. On Aug. 5, 1930, a left anterior puncture was done. Note 
(chart 6 B) the high tension of 61 mm. of mercury in two hours and fifty-five 
minutes. An anterior chamber puncture was readvised in view of (a) the com- 
pletely normal peripheral and central fields, (b) the normal tensions before puncture 
even under homatropine and (c) the presence of lens changes sufficient to explain 
subnormal vision and halos. None was done. When the patient was seen on 
June 27, 1931, the lens changes were somewhat increased; vision was 0.6-3 in the 
right eye and 0.6 in the left; the right and left red reflexes were poorer, and the 
disks (seen with the Gullstrand ophthalmoscope) were normal. The peripheral 
and central fields were still normal. On June 29, without the influence of drugs 
the tension (Schiotz) was 23 mm. (right) and 31 mm. (left). Refraction under 
homatropine gave vision of 0.5-+2 in the right eye and 0.8+2 in the left; under 
homatropine, the tension (Schidtz) was 23 mm. in the right eye and /from 26 to 
29 mm. in the left. On June 30, after the instillation of atropine six times in 
each eye, the tension (Schi6tz) was from 26.5 to 28 mm. in the right eye and 
from 30.5 to 31 mm. in the left. Some atrophy of the iris was noted. 


In this case there is no reason to consider glaucoma if one ignores 
the data furnished by the anterior chamber puncture. Sclerosis of the 
lenses rather than glaucoma explains the decreased vision and the almost 
constant colors around lights. 


Case 2.—In C. L. T., the patient, a woman aged 51, the diagnosis on March 
10, 1930, was early right and left glaucoma simplex. This diagnosis was made in 
the face of all negative findings except the results of three anterior punctures. 
Vision was 1.5—2 in the right eye and 1.5+4 in the left; the fundi and media were 
normal. The peripheral and central fields were normal as late as April 27, 1931 
(after sixteen months’ observation). No tension readings by the Schidtz tonometer 
were above 29 mm. of mercury before puncture even though the pupils were dilated 
to 6.5 mm. with homatropine (for an exception see chart 6 A). Muscle tests on 
Jan. 28, 1930, showed +-++ weak muscles but no vertical phoria; esophoria, 2 prism 
diopters; abduction from 3 to 4 prism diopters; adduction, from 14 to 16 prism 
diopters, and right and left sursumduction, 1 prism diopter. The basal metabolic 
rate was —16 per cent. The medical department noted a vasomotor instability. 
Chart 6 A shows the tension curve following an anterior chamber puncture done on 
March 9. Another anterior puncture was done on November 15. The initial ten- 
sion was 27 mm., and the highest point, 39 mm., was reached in three hours. A 
third anterior puncture done on November 22, after the use of pilocarpine, showed 
the highest reading, 36 mm., three hours after the puncture. 


In a résumé on November 27, Dr. Kronfeld said: “I believe this 
case must be considered as an earliest stage of glaucoma.” In my 
opinion this can be more easily explained as asthenopia due to poor 
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muscle tone. It does not justify, a priori, the diagnosis of glaucoma, 
nor is this diagnosis supported by the sixteen months’ observation. 


Case 3.—In Mrs. P., the patient, a woman aged 35, the diagnosis on Feb. 20, 
1931, was left episcleritis. Vision was 1.5 in the right eye and 1.5—3 in the left. 
The history given when the patient was first seen (Dec. 1, 1930) was as follows: 
The left eye had been red and tender for five days; the left lids had been swollen 
for three days; in the left. eye secretion had been noted in the morning for two 
days ; the right eye had been red for two days. The first similar trouble appeared 
two months before. There had been four attacks in all, and the present one was 
the most severe. Examination revealed slight puffiness of all the lids and moderate 
injection of the palpebral conjunctiva of each eye. There was marked injection 
of the temporal quadrant of the right bulb and the nasal quadrant of the left, 
reaching the limbus. The cornea, pupils, tactile tension and disks were normal. 
Slit-lamp examination yielded negative results. The first tension reading (Schidtz) 
was from 29 to 31 mm. of mercury in the right eye and 31 mm. in the left; the 
pupils measured 3.5 mm. A note by me at this time said: “Would recheck as 
patient is rather nervous and three readings did not check each other. Average 
given.” On December 31, the right and left tension (Schiétz) was 29 mm. With 
pilocarpine 2 per cent, used two times in the clinic, the right and left tension 
(Schiotz) was 21.5 mm. On Jan. 14, 1931, under 6 drops of homatropine (2 per 
cent) and with the pupils measuring from 6.5 to 7 mm., the right and left tension 
(Schiotz) was 22 mm. The right tension (Schiétz) under atropine on February 
18 was 22 mm.; the left tension (no atropine), 24. The left eye gave two patho- 
logic tension readings when the patient was first admitted to the hospital (42 mm. 
at 6:00 p. m. and 35.5 mm. at 11:00 p.m.). The early morning tensions on two 
consecutive days were normal as were all further readings in the afternoon the next 
two days. Anterior chamber punctures were done with the results as given in 
chart 6 C. Note that the curves for each eye are similar despite the fact that the 
right eye gave no pathologic tension readings in a preliminary hospital study period 
of almost forty-eight hours. 


It is only natural to assume that this patient was a good “squeezer” 
(as may be attested by those taking the tension), that she was more 
fearful of tonometric manipulations on the left (more sensitive eye) 
and that her main trouble was a mild conjunctivitis, episcleritis and “too 
much nerves.” There were at no time any real findings suggestive of 
glaucoma. The peripheral and central fields were normal. 


Case 4.—J. J., the patient, a man aged 25, suffered from a lung abscess. I 
was called in consultation to see him because of the findings in the left fundus. The 
diagnosis was: right eye, normal (on refraction with a +1.25 diopters sphere) ; 
left eye, amblyopia ex anopsia (on refraction with a —16.00 diopters sphere —3.00 
cylinder axis 90), marked myopic choroiditis and nebula cornea. Vision was 
2.0—3 in the right eye and 10/200 in the left. The patient had known of poor 
vision in the left eye for at least sixteen years; it had followed a moderate super- 
ficial injury to this eye (by a metallic foreign body). Note the marked difference 
in the tension curves of the two eyes shown in chart 6 D. If more data were 
needed to indicate that amblyopic eyes were not normal, these curves could be 
compared. 


In this patient there was an undoubted physiologically normal right 
eye and an undoubted abnormal left eye. Since both eyes were in the 
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same patient they were subject to similar general conditions. Any dif- 
ferences in the response of each eye should therefore be due most 
probably to the local differences. These differences were evident in the 
vision, in refraction and finally in the function. Stronger proof is 
rarely available in establishing a physiologic proposition, and further 
proof seems scarcely necessary to show the ‘fallacy of presuming that 
truly normal eyes will react similarly to subnormally functioning eyes. 


Cases 5 to 9, inclusive, are pathologic cases with a definite diagnosis 
of either primary or secondary glaucoma. The tension curves follow- 
ing anterior puncture are presented. 


Case 5.—In M. V., the patient, a man aged 32, the diagnosis of left secondary 
glaucoma was made in July, 1930. Vision was 1.5—4 in the right eye and amounted 
to perception of fingers at 2 feet (60.9 cm.). Needling had been performed for left 
congenital cataract in 1920. Attacks of inflammation had been present since 1926. 
On examination the right eye was normal ; the left eye showed only slight indications 
of an active irridocyclitis with a visible, complete peripheral anterior synechia. The 
left disk showed a total complete glaucomatous excavation. A left anterior chamber 
puncture was done on July 3, 1930 (chart 7 A). In this case of secondary glau- 
coma the tension rose from an initial 30 mm. of mercury before the puncture to 
40 mm. in about four and five-tenths hours. 


Case 6.—In M. N., the patient, a man aged 45, the diagnosis of left acute 
iritis with secondary glaucoma was made. On Oct. 16, 1929, vision was 1.5—1 
in the right eye and 0.3—1 in the left. The left eye was red and distant and near 
vision was blurred. There was no definite pain. Examination definitely indicated 
an acute iritis (posterior precipitates, increased cells in the anterior chamber, etc.). 
The left cornea was steamy throughout. In the left eye the tension (Schidtz) was 
45 mm. of mercury. An anterior puncture was done at 2:55 p. m. The curve is 
shown in chart 7 B. Note the rise to 58 mm. in one hour and fifty-five minutes 
and to 66 mm. in two hours and thirty-five minutes. In the left eye, on December 
10, vision was 1.0—4 and tension (Schidtz) 20 mm. 


This was a case of iritis in a previously normal eye. Secondary 
glaucoma set in. Following the anterior puncture the tension rose to 
66 mm., whereas before the puncture it had been 45 mm. 


Case 7.—In V. M., the patient, a man aged 69, the diagnosis was right and 
left glaucoma simplex. In the right eye vision was perception of hand movements 
at 2 feet, and in the left eye, 0.3—1. The findings were those of a typical glaucoma 
simplex with positive changes in the fields. The right disk was completely exca- 
vated. The left disk showed a partial pathologic excavation. The tension (Schidtz) 
was 45 mm. in the right eye and 41.5 mm. in the left. An Elliot trephining with 
an iridectomy was performed on each eye. Before this, on April 18, 1930, an 
anterior chamber puncture was done on the right (poorer) eye (chart 8 A). It 
may be noted that the anterior chamber was not completely emptied and the tension 
did not go down to zero. However, neither was this the case in case 1 (chart 
6 B). Magitot has commented on the inadvisability of touching the iris, and it is 
not easy to conceive how the anterior chamber can be completely emptied without 
doing this. 
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Case 8.—In F. L. J., the patient, a man aged 34, the diagnosis was right and 
left glaucoma simplex. Vision was 0.1 in the right eye and 1.5+3 in the left on 
his first visit, on Dec. 10, 1928. He had been seeing rainbow colors for two or 
three years. The tension (Schidtz) was 60 mm. of mercury in both eyes. The 
right disk showed typical glaucomatous cupping; the left disk seemed normal. 
The gross fields of each eye were normal. The fundi were normal in the periphery. 
On’ December 10, the initial tension was 56 mm. in the right eye. An anterior 
chamber puncture of the right eye was done at 3: 58 p. m.; 0.4 cc. of aqueous was 
withdrawn. No note was made of the tension immediately afterward. Five min- 
utes later the tension in the right eye was 17 mm., and in twenty-eight minutes, 39 
mm. In one hour and fourteen minutes the tension was 40 mm. It reached a 
maximum (52 mm.) (not as high as before puncture) in two hours and forty- 
seven minutes. The tension was taken over a four hour and twenty-two minute 
period. The tension curve for the left eye is seen in chart 8 B. 


This was a patient with glaucoma simplex in whom, following 
anterior puncture, the tension curve did not reach the initial high ten- 
sion even though the observation period for the right, most involved, 
eye was four hours and twenty-two minutes. 


Case 9.—In M. L. B., the patient, a woman aged 79, the diagnosis was right 
and left primary glaucoma (EB).!4* Vision was 0.8 in the right eye and 0.1 (?) in 
the left. - The patient gave a history of a mild chronic inflammatory glaucoma with 
one severe acute attack. On March 22, 1929, the record stated: “The right disc 
has a saucer-shaped, uniformly:sloping cup which may be purely due to senescence, 
but at 12:30 o’clock the superior artery does bend back slightly. However, its 
light streak is positive and the change in position may be due to stiffness of the 
vessel wall” (EB).14#* The tension was 26.5 mm. of mercury in the right eye and 
39 mm. in the left. On March 27, the tension was 45 mm. in the right eye and 
20 mm. in the left (there is a question of error in the notes), but definitely on 
April 17, at 6:15 am., the tension in the right eye was from 31 to 33 mm. On 
May 23, the right peripheral and central fields were normal, and, on May 29, a 
note in the record by Dr. Kronfeld stated: “The anterior puncture test (right eye) 
was perfectly negative” (chart 8 C). On Jan. 30, 1930, the tension in the right 
eye was 33 mm.; on June 1 and 2, 1931, it was 35.5 mm. on both days at 7:30 
a.m. On June 24, vision in the right eye was 0.8—1. The right peripheral (1 
degree target) and central (one-half degree target) fields were normal on May 
27, 1931. The left eye was operated on soon after the patient was first seen. 


This is a case of primary glaucoma in which the left eye was almost 
blind. The right disk was suggestive of pathologic change. Before 
the anterior puncture the tension of the right eye was somewhat above 
high normal. Seven months after the anterior puncture the early 
morning tension in the same eye was definitely pathologic on two suc- 
cessive days. Conditions in the right eye would more than suggest a 
positive outcome for the anterior puncture test and especially so in the 
presence of a relatively blind left eye due to primary glaucoma. How- 
ever, the anterior puncture test gave negative results. 


14a. The diagnosis and data designated (EB) were furnished by Dr. E. V. L. 
Brown. 
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COMMENT 


The various curves given show that in normal eyes hypertonia devel- 
ops after anterior punctures. Whether or not this hypertonia is as high 
in the normal as in the pathologic eye is not definitely clear, but the 
data show (1) that a marked hypertension may develop in cases that 
previously do not show any pathologic tension or any signs of glaucoma 
as in case 1, (2) that secondary glaucoma, as well as primary, shows a 
hypertension after, as well as before, anterior puncture, and (3) that 
cases of primary glaucoma do not necessarily always show hypertension 
in the anterior puncture test, even though such cases may show hyper- 
tension at times before the puncture. No cases of hypertonia after 
anterior puncture have been found in which clinical glaucoma, previously 
absent, developed after this test. 

When one presents for acceptance any new tests, it is expected that 
a material amount of data will be presented summarizing all the find- 
ings in all normal control and all pathologic cases, and all the findings 
in cases chosen to uphold the value of the test. Furthermore, the con- 
dition for which the test is advocated should be clearly present in every 
case in which the test is presumed to be positive ; that is, a case in which 
no other sign of glaucoma is present, but which shows hypertension in 
the anterior puncture test, cannot be used to prove that the anterior 
puncture test indicates glaucoma or to support the value of this test 
(see case 1, chart 6 B). 

Kronfeld,'* early in 1928, seemingly overlooking the lack of physi- 
ologic function in these eyes, presented four cases of supposedly normal 
eyes. These data have already been indicated to be comparable to the 
curves obtained by using epinephrine and atropine (charts 2, 3, 4 and 
5), and can more logically be assumed to show an abnormal hypotonia 
(chart 6D). These four more than questionable cases give all the data 
ever presented (except for a list of twenty-seven other nonglaucomatous 
cases in a later article) as controls for the judgment of the value of this 
test. In November, 1929, Kronfeld** again read a paper on this sub- 
ject and stated that he had done seventy-four anterior punctures up to 
that time. However, his detailed data consisted of ten cases. All 
together, then, the data consisted of tension curves in two cases of 
amblyopia ex anopsia, in one of toxic amblyopia, in one of partial optic 
atrophy, in six of primary glaucoma, in one of hydrophthalmos and 
in three of iridocyclitis with secondary glaucoma. Only fourteen of 
seventy-four cases were presented in any detail. This certainly seems 
to speak for a regularity and consistency in results that are not borne 
out by the present data. 

Results closely related to those secured after anterior chamber punc- 
ture were obtained by Magitot in 1923 and by Koyanagi’*® in 1927, 


15. Koyanagi, Y.: Influence of Pressure Bandage on Intra-Ocular Pressure, 
Klin. Monatsbl. f. Augenh. 79:292, 1927. 
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after a much less dangerous method of reducing the tension of an eye 
by means of a weight on the eyeball for a definite period. Magitot’s 
results indicated that many studies of tension curves could easily and 
more frequently, be conducted on truly normal eyes by this means and 
interpretations made as to the value, if any, of this or the anterior 
puncture test. 

The well known instability of the vasomotor system is an important 
factor in hypertension. However, not all cases of vasomotor instabil- 
ity show glaucoma, and even in normal persons hourly variations in 
intra-ocular tension and blood pressure are present. It would seem, 
then, that some local factor in the eye causes a change from normal 
tension to hypertension, a factor that may indeed be present in primary 
glaucoma and that may also be induced in normal eyes. 


SUMMARY 


1. Animal and human experimental data on the effects of anterior 
chamber punctures are in agreement. This includes the changes in 
intra-ocular tension following withdrawal of the aqueous. 

2. The usual reaction of a normal eye to a withdrawal of the aqueous 
would be hyperemia, particularly of the ciliary body, and hypertonia. 

3. Hypotonia may result following withdrawal of the aqueous if the 
eye shows subnormal function, as in atrophies, amblyopia, etc., or if the 
ciliary body is decreased in activity as by atropine. 

4. In cases of primary glaucoma, intra-ocular tension following 
anterior chamber puncture and withdrawal of the aqueous may be higher 
than before puncture, may be lower than before puncture, though above 
normal, or may show no pathologic tension. 

5. In cases of secondary glaucoma the same condition may be 
present. 

6. No inflammatory or glaucomatous process seems necessary to 
obtain a high tension following withdrawal of the eae even when 
no previous high tensions have been present (case 1). 

7. The hypertonia in normal eyes following anterior puncture may 
be as high as that found in pathologic conditions. 


CONCLUSION 
The actual animal. and human data indicate that one must agree 
with Magitot and others that hypertension follows anterior puncture of 
both normal human and normal animal eyes. At present there are no 
acceptable data showing that the tension after anterior chamber puncture 
is consistently higher or appears consistently more quickly in glaucoma- 
tous eyes. . 









POSTOPERATIVE CARE WITHOUT BANDAGES 


E. B. RABKIN, M.D. 
KHARKOW, UKRAINE 





In a previous paper? I discussed postoperative care without dress- 
ings as provided in Professor Hirschmann’s Ophthalmic Institute in 
Kharkow. When I was given the opportunity of visiting a number of 
American ophthalmic clinics, I was especially interested in this matter, 
and I noticed that the use of dressings is universal. 

Ocular bandages have undergone a considerable evolution. The 
many-layered dressing of Lister has long since been discarded, and there 
is a tendency for the dressing to become thinner and thinner. This 
simplification has progressed to the point where in some clinics the 
dressings are light enough to permit air and light to penetrate readily. 

It must be taken into consideration that the process of healing of the 
wound is dependent on a great complexity of conditions, which deter- 
mine the final operative results. In a general way, it may be stated that 
these conditions consist of : the general state of the patient’s health, his - 
resistance to intercurrent infection, the extent of operative trauma, the 
patient’s mental condition, and, in addition, the physicochemical and 
biologicochemical processes that take place in the wound, the variability 
of the organism and the changes taking place in it that influence the 
capacity for reaction. 

Clinical observation has established the fact that the use of bandages 
is not essential for a favorable outcome. It has been noted that in many 
cases the postoperative period is shortened when dressings are not used, 
and the steady simplification of the bandage receives’'a new and impor- 
tant meaning. 


























It has been observed that the omitting of the bandage creates 
unfavorable conditions for the development of the anaerobic bacteria, 
because air can reach the wound; the amount of secretion is decreased 
and there are fewer postoperative complications. It has been especially 
noted that the patients are more comfortable. 

What is the theoretical basis for this method without bandages in 
ophthalmologic surgery? The anatomic and physiologic peculiarities 
of the eye are favorable to the healing of wounds. The blinking, the 
possibility of washing the eyes with tears, which have a bactericidal 
quality, and the quick closing of the lips of the wound influence favor- 
















Submitted for publication, Dec. 21, 1931. 
1. Rabkin, E. B.: Arbeiten und Materialangaben, Kharkow, 1929. 
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ably and shorten the period of the healing. Bandages act contrary to 
this aim. They hinder the blinking of the eye and form a thermostat in 
which microflora can propagate. Heat and moisture develop under the 
bandage, its fine threads are apt to irritate the eyelid, and the secretion 
remains behind. The bandage does not allow light and air to penetrate, 
both so essential for the process of regeneration; it presses on the skin 


' of the eyelid, and may cause maceration, eczema, wrinkling of the 


cornea, eversion of the lid and general irritation to the eye. 


A number of general and ophthalmic surgeons have published papers 
on the open method, have used it (Stephan, Ulrich, Haab, Steinhal, 
Braun, Trinkler, Rose, Zeumer, Czermac, Kolstad, Lauber, Matcovich, 
Schidtz, Odinzov, Filatov, Lasarev, Zikulenco, Alekseev and others) and 
are convinced of its advantages. 


I was able to observe the effects of the open method during the 
years 1929 and 1930 in Professor Hirschmann’s Ophthalmic Institute 
of Kharkow. No complications occurred because of the use of this open 
method in any of the 127 cases observed. The operations consisted of 
47 cataract extractions, 6 discissions, 64 iridectomies, 1 magnet extrac- 
tion, 3 operations for strabismus and 6 miscellaneous operations. The 
age of the patients varied from 3 to 70 years; 69 were males and 58 
females. Staphylococcus albus was found in 50 cases before, and in 14 
cases after, operation ; Staphylococcus aureus in 3 before and in 2 after, 
Bacillus xerosis in 27 before and in 6 after and Diplobacillus Morax 
Axenfeld in 2 before operation. In a number of patients, no bacte- 
riologic investigation of the conjunctival sac was made. 

The postoperative period, including hospitalization, was shorter than 
in those cases in which bandages were used. Instead of the protective 
shield advised by Fuchs and others, only one layer of gauze, tied poste- 
riorly, was used. This layer of gauze is used not for protection but 
solely for psychotherapeutic reasons, as some patients are afraid and 
perplexed if the bandage is left off. I do not insist that, after an opera- 
tion for strabismus, patients be treated without bandages, as the latter 
undoubtedly fulfil a mechanical purpose in these cases. 

There was no accidental trauma or any other type of injury. There 
were no complications resulting from the use of this method. These 
results are in accordance with those obtained by others using the open 
method. Therefore, the question arises why so few use this method in 
view of the fact that such good results are possible. I am under the 
impression that, being accustomed to the use of dressings, ophthal- 
mologists in general are loath to attempt any innovation in this field. 
There is neither a theoretical nor a practical reason against the use of 
the open method. 








RABKIN—POSTOPERATIVE CARE 


COMMENT 


In fifty consecutive operations in Professor Hirschmann’s Ophthal- 
mic Institute, the results obtained were good in 91 per cent, fair in 7 
per cent and poor in 2 per cent. The less satisfactory results cannot be 
attributed primarily to the use of the open method, but rather to the 
poor prognosis at the time of admission to the hospital. In a number 
of cases the length of stay in the hospital was considerably prolonged. 
This was not due to any specific complication, but was because the 
patients were being kept for purposes of teaching and demonstrating. 

Before making the summary, I think it timely to state that my argu- 
ments for the use of the open method do not concern all cases. Strict 
individualization is necessary. In certain cases, bandages are needed, 
for instance, when the wound is gaping, when bleeding is present, or in 
cases of glaucoma with high tension, etc. In most cases, however, the 
open method may be used without danger or fear. 


SUMMARY 


1. A number of ophthalmologic clinics and hospitals in America and 
Europe are using simplified ocular dressings. This tendency may 
eventually lead to the use of the open method. 

2. In no case has there been any complication that could be attributed 
to the use of the open method. Indeed, there are certain advantages. 

3. The postoperative period is usually shorter and the patient more 
comfortable. 

4. No trauma of the eye has been observed, and I do not believe it 


to be more frequent in the open method, if the patient has been suffi- 
ciently instructed. 


5. Apparently, the character of the bacterial flora is unchanged in 
the open method. 


6. Control and observation of the wound are easier, and time and 
work are saved. 


7. This method deserves more consideration from ophthalmologists 
in general. 
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SIZE AND SHAPE OF OCULAR IMAGES 


III. VISUAL SENSITIVITY TO DIFFERENCES IN THE RELATIVE SIZE 
OF THE OCULAR IMAGES OF THE TWO EYES 


A. AMES, Jr, LL.B. A.M. 
AND 
KENNETH N, OGLE, Pu.D. 
HANOVER, N. H. 


The difference in the relative sizes of the ocular images of the two 
eyes that is found in marked anisometropia and in cases of aphakia is 
easily demonstrated and its physiologic importance has long been recog- 
nized. Such a difference may be considerable, varying from conditions 
in which one ocular image is 5 per cent larger in overall size than the 
other, in the anisometropic cases, to differences of 30 per cent in patients 
operated on for aphakia. A difference of less than 5 per cent in the 
relative size of the ocular images, however, has been generally assumed 
to be too small to have any physiologic importance and hence could be 
neglected. There would appear to be two grounds for this assumption. 
First, the ocular resolving power decreases so rapidly in peripheral 
vision that small differences in the size of the ocular images are below 
the threshold of discrimination. Second, the discrepancies in the posi- 
tion of the boundaries of ocular images which differ by only a few per 
cent are very small compared with the size of fusional areas (Panum’s 
areas), and as a result are easily fused and nullified, so to speak. 

The findings in this laboratory, however, definitely show that small 
differences in the relative size of the ocular images can be discriminated, 
and that they affect perception. The purpose of the study presented 
in this paper was to determine, first, the threshold of sensibility to 
differences in the relative size of the ocular images in the two eyes; 
i. e., to determine the least perceptible difference in the size of the two 
ocular images that can just be recognized, and secondly, to determine 
the angular size of fusional areas (Panum’s areas) on the peripheral 
retina and their relation to a difference in the size of the ocular images. 

The visual capacity to discriminate a difference in the size of the 
ocular images in the horizontal meridian has the same basis as the binocu- 
lar capacity for differentiating position in space, i. e., depth perception. 
This binocular capacity for differentiating position in space is, in turn, 


Submitted for publication, Dec. 3, 1931. 
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dependent on the capacity of the single eye to differentiate position 
(monocular resolving power). Hofmann‘ stated this as follows: 





If in binocular depth perception it is a question of cross-disparate reproduction 
(that is, of the lateral difference in position of the images of both eyes) we should 
expect that the accuracy of binocular depth perception or visual acuity for depth 
would correspond to the capacity of the single eye for differentiating positions. 
That this actually is the case has been shown by experiments made in rapid 
succession by Stratton . . . , Bourdon .. . , Pulfrich . . . and also 
by myself (see Hering . .. ) and Heine. . . . The usual method of 
investigating the visual acuity for depth consists in determining the just observable 
difference in depth in the setting of a median rod (or thread) in a frontal parallel 
plane, which is marked by two lateral rods (or threads). Besides, the Zeiss 
Company placed at our disposal a test table for stereoscopic vision. On this were 
several parallel line-systems for binocular fusion whose distance varied by small 
fractions of a millimeter. In this way one obtains in every case an angle of 
disparity for the just observable difference in depth, which varies individually, but 
progresses in the same numerical series as the capacity for differentiation of the 
separate eye for positions, namely, the mean of 8-12”. Bourdon, who carried out 
both determinations side by side, found for his eyes the limit value of 5” for both. 



















TaB_e 1.—Difference in Size of the Two Ocular Images of the Concentric Circles 
of Chart 1 When That of the Right Eye is Increased 1 Per Cent 
















Angular Radius of Angular Radiusof Angular Radius of 
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As the capacity to discriminate differences in the size of the ocular 
images in the two eyes is based on binocular depth perception and 
monocular resolving power, its threshold and limiting values should 
be obtainable from the existing voluminous and authoritative data on 
monocular resolving power and binocular depth perception. 

Consider a case in which the ocular image formed in the right eye 
is, say, 1 per cent larger than that formed in the left eye. Assume the 
object under observation to be a series of concentric circles with a dot 
at the center (chart 1). Both eyes are fixated on the point O. The 
figure is at such a distance that circle C subtends an angle of 20 degrees, 
B an angle of 10 degrees and A an angle of 5 degrees. Since the image 
in the right eye is assumed to be 1 per cent larger than that in the 
left eye, each of the circles pictured in the right eye is 1 per cent larger 
than the corresponding circle pictured in the left eye. In terms of sub- 
tended angles the diameters of the circles as pictured in each eye are 
given in table 1. From this it is seen that at the axis there would be 




















1. Hofmann, in Graefe-Saemisch: Handbuch der gesamte Augenheilkunde, 
ed. 2, Leipzig, Wilhelm Engelmann, 1925, vol. 3, p. 414. 
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no difference in the relative position of the two images on the respective 
retinas. At 5 degrees. from the center of the fovea the difference is 
180 seconds ; at 10 degrees, 360 seconds, and at 20 degrees, 720 seconds. 


Should relative differences of position of images on the peripheral 
retinas of this magnitude be capable of discrimination? Authoritative 
determinations both as to the monocular capacity to differentiate position 
and as to the binocular capacity to distinguish lateral differences in 
position show that much smaller differences than those given should 
be discriminated. 


First, consider monocular capacity to differentiate position, both 
foveally and peripherally. An enormous amount of work has been done 
on ‘such determinations on the fovea. Table 2 shows the findings of 


Chart 1.—Concentric circles used to illustrate difference in size of ocular images 
when the size of one of the ocular images is increased 1 per cent. 


numerous investigators. While a large number of measurements of the 
resolving power on the peripheral retina relative to that on the fovea * 
have been made, only a few of the measurements have been determined 
in absolute angular values. However, knowing the rate at which 
resolving power decreases on the periphery, approximate angular values 
of the resolving power for any peripheral point may be obtained by 
taking an accepted value for foveal resolving power and dividing it by 
the relative value for that point. The most generally quoted data on the 


2. Kdllner, H.: Die Untersuchungsmethoden, in Graefe-Saemisch: Hand- 
buch der gesamte Augenheilkunde, ed. 3, Leipzig, Wilhelm Engelmann, vol. 3, 
p. 524, 1925. 
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rate of this decrease are those of Wertheim * and Fick. Their findings 
are shown in table 3. 

If 10 seconds, which is well above the lower limit, be taken as 
the difference in angle necessary for differentiating position at the 
fovea on the basis of Fick’s figures, at an angle of 5 degrees from the 


TaBLE 2.—Compilation of Experimental Determinations of the Sensitivity of Foveal 
Discrimination 








Mean Error, 
Experiment Seconds Experimenter 


Widening of lower half of slit Wulfing, (1892) 
Difference of breadth of two white contours on 
black background Volkmann (1863) 
Coincidence of vertical lines 4-11, Brian and Baker (1912) 
0.63 French (1920) 


it (1900) 
Langland (1929) 
Error in contact of disks, white on black : Dale (1920) 
Error in contact of disks, black on white 5 Dale (1920) 
Alinement of edges of two rectangles Hering (1899) 
Alinement of absorption bands Hartridge (1923) 
Binocular power of discernment Pulfrich (1901) 
Anderson and Weymouth (1923) 
Bourdon (1902) 
Howard (1919) 
Heine (1901) 
James (1908) 
Y Crawley (1905) 
Error of setting range finders Schultz (1920) 
vom Hofe (1920) 
Stereoscopic displacement of images Breton (1920) 
Z Florian (1930) 
Binocular depth Stratton (1900) 
Stereoscopic estimation of distance J Maurer (1929) 
Coincidence methods 5 Maurer (1929) 
Theoretical accuracy of setting objects of Chalmers (1919) 
Settings of graticules on vertical lines -f Guild (1930) 
Minimum angle of resolution for small light 
sources 4.1-5, Ogle (1930)* 





* From Ogle, K. N.: Resolving Power of Human Eye (unpublished thesis). 


TaBLeE 3.—Relative Visual Acquity for the Peripheral Retina: Data of Wertheim 
and Fick 








Peripheral Eccentricity, Degrees Wertheim Fick 


About 1/3 About 1/4 

About 1/5 About 3/20 
About 1/7 About 1/10 
About 1/9 About 1/12 





fovea one could distinguish a difference in position of 40 seconds, at 
10 degrees a difference of 65 seconds and at 20 degrees a difference of 
90 seconds. Wertheim’s findings would give smaller figures than these 
for the 5 degree and 10 degree angles. 


3. Wertheim, T.: Ueber die indirekte Sehscharfe, Ztschr. f. Psychol. u. 
Physiol. d. Sinnesorg. 7:172, 1894. 


4. Fick: Ueber Stabchen-und Zapfen-Sehscharfe, Arch. f. Ophth. 45:336, 
1898. 
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Turning back to the actual differences in position of the circles that 
exist at these angles, if one image is 1 per cent larger than the other, 
it is seen that all the differences are a number of times larger than the 
figures given. This shows that a difference of 1 per cent in the size of 
the images should be easily discerned. 

What is the smallest percentage of difference in size that should be 
discernible? The capacity to resolve a difference of position of 40 sec- 
onds at an angle of 5 degrees from the fovea means that at 5 degrees 
one should be able to distinguish a difference in the size of ocular 
images of 0.22 per cent. The capacity to resolve a difference in position 
of 65 seconds at an angle of 10 degrees from the fovea means that at 
an angle of 10 degrees one should be able to distinguish a difference 
in the size of ocular images of 0.18 per cent. The capacity to resolve 
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Chart 2.—Graphical representation of experimental data on least discernible dif- 
ference found in literature and compared with constant percentage differences 
across the field of vision. 


a difference in position of 90 seconds at an angle of 20 degrees from 
the fovea means that at an angle of 20 degrees one should be able 
to distinguish a difference in size of ocular images of 0.12 per cent. © In 
general, this would indicate that the threshold value for distinguishing a 
difference in the size of the ocular images in the two eyes is between 
0.10 and 0.25 per cent. Further, it would indicate that the sensitivity 
to difference in the size of ocular images on the periphery should be 
greater than that near the fovea. 

The curves in chart 2 present these data in graphic form. The 
peripheral angle from the fovea in degrees is plotted against angles 
of seconds of arc on the retina. If the resolving power at the fovea is 
10 seconds, it is represented by a point ten divisions up at O degrees. 
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If it is 40 seconds at 5 degrees, it is represented by a point forty 
divisions up at 5 degrees, etc. A curve connecting points gives a 
graphic representation of the angular separation that can be resolved at 
different degrees of eccentricity on the peripheral retina. The curve 
marked ‘“‘Fick” is plotted from the data already given. The solid lines on 
the graph marked “1.0%,” “0.5%,” etc., show, at the degrees indicated, 
how much the ocular image in one eye differs in angular size from 
that of the other, if the images vary by the per cent indicated. For 
instance, if the image in the right eye is 0.5 per cent larger than that in 
the left eye, then at 10 degrees on the peripheral retina the angular 
difference in the size of the two images will be 180 seconds. It is seen 
that Fick’s curve lies below the 0.25 per cent line. This indicates, 
as has been already stated, that the threshold for size discrimination is 


TABLE 4.—Data of P. Jaensch on Least Perceptible Cross-Disparity in Setting 
Threads 








Angle of Eccentricity, Just Perceptible Difference, 
Degrees nds : 


12.6 
14.4 
27.0 





TABLE 5.—Scattering of Horopter Data of Fischer and Hersau 








Approximate Data of Data of 
Degree of Fischer, Number of Herzau, Number of 
Becentricity Seconds Settings Seconds Settings 
4 58 ‘fo 51 10 
7 87 aia 60 10 
10 108 wi 90 10 





below 0.25 per cent. Other authoritative determinations of binocular 
capacity to distinguish lateral differences in position yield similar results. 

For example, Jaensch* made determinations of the just discernible 
cross-disparity or difference in depth in the setting of threads at various 
angles out to 6 degrees. These findings are given in table 4, and appear 
as the curve marked “Jaensch” in chart 2. Comparable determinations 
can be obtained from the work of Fischer * and Herzau.*?’ They made 
a large number of horopter settings; that is, while the observer is 
fixating a central vertical thread, lateral threads are adjusted so that 
they appear in a plane normal to the direction of regard. From the 
data the scattering width was determined as is given in table 5. The 


5. Frubdse, A., and Jaensch, P. A.: Ztschr. f. Biol. 78:119, 1923. 
6. Fischer and Tschermak: Arch. f. d. ges. Physiol. 204:206, 1924. 
7. Herzau, W.: Arch. f. Ophth. 121:761, 1928-1929. 
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mean deviation of similar determinations presented by von Kries ® is 
also shown in chart 2. 

In general, settings beyond the extremes of their scatterings would 
have been noticed as being out of the plane, so that the limits of their 
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Chart 3.—Graphical representation of experimental data on minimum perceptible 
differences by several methods, compared with constant percentage differences 
across the field of vision. 


scatterings may be taken as approximating their threshold values. In 
fact, such values are probably considerably larger than their true 


8. von Kries, J.: Ueber das Binokularsehn exzentrischer Netzhautteile, Ztschr. 
f. Psychol. u. Physiol. d. Sinnesorg. 44:165, 1910. 
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threshold values. When plotted, they give such curves as those shown 
in chart 2, marked “Fischer” and “Herzau.” Fischer’s curve lies just 
above the 0.25 per cent line and has the same slope as the curves of 
Fick and Jaensch. Herzau’s curve crosses the 0.25 per cent line. 

It is interesting that these curves all lie so near together. They 
would seem to leave little doubt that the threshold for discrimination of 
size difference between ocular images is not more than 0.25 per cent. 
Moreover, the fact that the slopes of all these curves are less than those 
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Chart 4.—A, deviation frequency curve for the apparent frontal plane, for 
peripheral angles of 3.6 degrees; B, for peripheral angles of 6.7 degrees; C, for 
peripheral angles of 9.7 degrees. 


























of the percentage curves indicates that the greater the peripheral angle 
the greater should be the sensibility to the same per cent difference in the 
size of the ocular images, at least out to 20 degrees. 

It is not surprising, then, that in this laboratory it has been found 
that the eyes are sensitive to a small difference in the size of the ocular 
images. This has been evident in the determination of the relative size 
of the ocular images of patients in the clinic; in many cases a change of 
less than 0.25 per cent in the size of the image of one eye relative to that 









912 ARCHIVES OF OPHTHALMOLOGY 


of the other was noticeable. The sensibility to these small differences 
has been most apparent in the research on the determination of the 
position of the horopter. These measurements are of the same type as 
those made by Fischer and Herzau. In the study of the deformation of 
the horopter obtained by changing the size and shape of the dioptric 
image in one or both eyes, experiment has shown that the eyes are 
very sensitive to small percentage differences. No determinations have 
been made of the least amount of change in per cent size of the ocular 
images of the two eyes necessary to cause a change of position of the 
horopter. However, a fairly reliable idea of this capacity can be 
obtained from the mean deviation of a large number of readings. 
The mean deviations from the mean of Dr. Ogle’s settings of the 
apparent-frontal-plane horopter for various angles of peripheral eccen- 


TABLE 6.—Mean Deviations of Horopter Data of Dr. K. N. Ogle and 
Mr. A. Ames 








(a) Apparent frontal plane horopter (K. N. O.) at 40 cm. (700 settings) 


Peripheral angle, degrees A 6.7 9.7 (old apparatus) 
Mean deviation, seconds of arc 35 51 


(b) Apparent frontal plane (K. N. O.) (no Rx; new apparatus) - 40 em. (100 to 150 tape 


Peripheral angle, degrees 1 4 8 16 
Mean deviation, seconds of arc i 148 22.3 46.1 n3 121.0 


(ec) Apparent frontal plane (A. A.) (new apparatus) at 40 cm. 


Peripheral angle, degrees 2 4 8 12 16 
Mean deviation, seconds of arc 5. 22.0 40.0 90.0 155.0 


(d) Mean deviations of data for setting wires at various ae angles of horopter appa- 
ratus in same plane with two stationary ones (K. N. O.) 
Peripheral angle, degrees : 2 8 12 
Mean deviation, seconds of arc a 2 62.2 166.0 





tricity are given in table 6. The first group includes all his settings, 
not only those under normal conditions, but also those settings when 
prisms, power and size lenses of various strength were used before 
one or both eyes. The second group includes only those settings made 
under normal conditions. When plotted, they give the curves shown in 
chart 3, marked “KNO-Plane Mean Deviation Near” and “KNO-plane 
Mean Deviation Near; no Rx.” As would be expected, the mean 
deviation was less when the eyes were not under strain from various 
types of lenses. It should be noted that the curve lies about half-way 
between the 0.10 per cent and 0.25 per cent curves, while the other 
curve lies a little higher. Chart 4 shows Dr. Ogle’s deviation fre- 
quency curves for 3.6, 6.7 and 9.7 degrees, from which the figures for 
his curve, “KNO Mean Deviations” (chart 3), were calculated. The 
mean deviation for Mr. Ames was also calculated for all his settings, 
including those in which he had lenses of various kinds and strength 
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before one or both eyes. His curve is shown in chart 3, marked “Ames 
Plane Mean Deviation.” The higher position of his curve may be 
explained by the fact that his visual acuity and foveal resolving power 
are not as good as Dr. Ogle’s. 

It should also be borne in mind that in making these settings (and 
this also applies to the settings of Fischer and Herzau), the basis of 
judgment is whether or not the particular thread or rod that is being 
set lies in a plane normal to the observer’s direction of regard. There 
are no other fixed objects in the field of view to aid this judgment. 
However, even if the experiment is modified by putting two stationary 
threads or rods on either side of the movable one, seen peripherally, 


TaBLe 7.—Mean Deviation from Mean Settings of Wires for the Apparent Frontal 
Plane Horopter at Various Peripheral Angles 








Mean Deviation for Peripheral Angle, Seconds of Arc 
A. 





c — Number of 
Fixation Distance, D. lag iy 4° 16° Readings 


Dr. Ogle 
5 ‘ sine 18 
14 35 5 70 
22 i ‘ 240 
62 82 


Mr. Comfort 


9 
32 
72 


140 





a! 





,. a. 


Chart 5.—Appearance of two halves of broken vertical line during adjustment 
as seen in nonius method. 


and the movable one is adjusted as nearly as possible in the same plane 
with the stationary ones, the mean variations are of the same order. 
For large peripheral angles the deviation is greater, due to the observer’s 
inability to see the stationary objects clearly. Table 6(d) gives the 
average deviation from the mean settings made by Dr. Ogle in this way. 
In general, the data show that the mean variations for binocular depth 
settings probably lie well below 0:20 per cent of the difference in the 
size of the ocular images. 

All the data so far presented have dealt with the sensitivity to size 
differences for near vision. For distant vision the evidence is that the 
sensitivity is greater; that is, still smaller differences in size can be 
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discriminated. Experiments of Frubdse and Jaensch® indicated an 
increase in the binocular visual acuity for depth from near to distant 
vision. This would be expected in view of those experiments which 
show a marked increase in monocular resolving power for distant vision. 
It has also been found in this laboratory that the mean deviations of 
horopter settings for distant vision were less than those for near vision 
(table 7 and chart 3). These data would suggest that for distant vision 
the sensibility to differences in the size of the ocular images may be 
less than 0.1 per cent. 

In order to avoid any confusion, comment on the determinations of 
resolving power on the peripheral retina obtained by the nonius method 
has been deferred to this point. In the nonius method the judgment 
consists in one’s adjusting the two halves of a broken vertical line, which 
lie in the same plane, relative to their continuity (chart 5). Lines such 
as a and b are set so that they appear just not continuous as a’ b’ or a” b”. 


TaBLe 8.—Data of Bourdon and Hofmann on the Least Perceptible Difference at 
Peripheral Angles; Nonius Method 

















Bourdon Hofmann 
Angle of Least Perceptible. pic Angle of Least Perceptible 
Eccentricity, Angle of Eccentricity Angle of 
Degrees Difference Degrees Difference 
1 23" 0 8”-9” 
5 57” 2 54” 
10 6/53” 5 274”, 271” 
20 13/56” 10 i 3/56”, 3740” 





On the fovea the nonius method gives a resolving power of from 
7 to 12 seconds.® When the method is used in the periphery, the values 
found are larger than those found in other ways. Table 8 gives 
measurements by Bourdon and Hofmann.’® These measurements are 
represented by the curves in chart 3 marked “Hofmann Nonius” and 
“Bourdon Nonius.” Comparing these curves with the others in chart 3, 
it will be seen that by this method the resolving power decreased more 
rapidly on the peripheral retina than by other methods. This conclusion 
was also reached from a study in this laboratory. In determining the 
objective values of corresponding retinal points a modified ‘nonius 
method was used with the horopter apparatus. A large number of read- 
ings have been taken. The mean deviations of the settings have been 
calculated from the readings. They are shown in the curves marked 
“Ames” and “KNO,” in chart 3. In general, they agree with the find- 
ings of Bourdon and Hofmann. These curves and those of Bourdon 


9. Hofmann (footnote 1, p. 55). 
10. Bourdon and Hofmann, in Graefe-Saemisch: Handbuch der gesamte 
Augenheilkunde, ed. 2, Leipzig, Wilhelm Engelmann, 1925, vol. 3, p. 57 
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and Hofmann give higher values for peripheral resolving power than 
were found by other methods. The question why the nonius type of 
measurements gives larger deviations in the periphery than the depth 
discrimination method, or the other types of monocular resolving meth- 
ods, will not be considered here. 

So far, only the sensitivity to differences in the size of the ocular 
images that exist in the horizontal meridians of the eyes has been con- 
sidered. Presumably the same sensitivity exists in all other meridians. 
This is verified by all measurements on size differences in the vertical 
meridian #4 made both in the clinic and in the experimental work. 


TABLE 9.—Fischer’s Data on the Limits of Panum’s Area * 








Ls Ls Ii Lo 
Far liinit d — 4.0 — 6.0 = 
White horopter position + 2.5 + 0.5 : + 1, 
Near limit +23.0 +14.0 +10.0 +-9.5 +15. 


5 
5 
0 





* Measured in millimeters from the frontal plane through Lo. 























Chart 6.—A representation of the region in space determined by Panum’s area, 


i. e., the region within which there is single binocular vision, for a fixation distance 
of about 30 cm. (Fischer). 


If, in view of the material just presented, one grants that the 
peripheral resolving power for difference in the size of the ocular images 
is less than 0.25 per cent, there still remains the question: To what 
extent are differences in the relative size of the ocular images nullified, 
so to speak, by the corresponding fusional areas? This involves a con- 
sideration of the angular size of Panum’s areas, foveally and peripher- 
ally, relative to the angular size of these small percentage differences. 


11. These measurements were made by a method described in a recent paper 
(Ames, Gliddon and Ogle: Size and Shape of Ocular Images: I. Methods of 
Determination and Physiologic Significance, Arch. Ophth. 7:576 (April) 1932. 
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The angular extent of these areas at the fovea is given as ranging 
from 5 to 26 minutes of arc in the horizontal meridian, and from 3 to 
4 minutes of arc in the vertical.12 Hofmann ™ said: 


The capacity to separate double images from each other is better developed 
in some persons than in others, and, as already remarked, it increases with 
practice. For this reason even with sharply defined small objects we can give no 
generally valid limits for the cognition of separate double images. The limits 
are widest and the individual differences are greatest due to the contributory 
factor of binocular depth perception when only cross-disparity is in question 
(cf., in this respect Helmholtz . . .). They are narrower, as Panum 
already showed, when longitudinal disparity is used alone since in that case no 
depth perception appears. In Volkmann’s experiments . . . in which he 
studied in the stereoscope the perception of double images of fine black lines, the 
limits for the cognition of double images of vertical lines—that is, cross-disparate 
double images—when he made use of Helmholtz’s corrections . . . varied in 
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Chart 7.—A representation of the region in space determined by Panum’s area, 
i. e., the region within which there is single binocular vision, for a fixation distance 
of 40 cm. (Dr. Ogle). 














the different experimental subjects between 26’ and 5’ (the latter after con- 
siderable practice) for the perception of high-distant (longitudinal disparate) 
double images, however, only between 3’ and 4’. If it is a case of less clearly 
defined objects, then the limits are so wide that the objects—which are reproduced 
in the vicinity of the fovea and to which our attention is predominantly directed— 
are still seen single even with a somewhat larger degree of disparity; and the 
double images which are always present in normal vision of very indirectly seen 
objects are only occasionally observed. If, namely, one directs one’s attention 
to one of the latter, a movement of regard is immediately elicited which brings 
its image on the fovea and therefore abolishes the double images. 


12. Ogle, Kenneth N.: The Analytical Theory of the Longitudinal Horopter: 
Its Measurement and Application to Related Phenomena, Especially to the Relative 
Size and Shape of Ocular Images, to be published. 

13. Hofmann (footnote 1, p. 227). 
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The only data that have been found in the literature relative to the 
size of these areas in the peripheral retina are those of Fischer,’* who 
determined the limiting positions at which the vertical threads of the 
horopter apparatus appeared double as they were moved forward and 
back. His results are shown in table 9 and chart 6. His data for the 
same ‘peripheral angle for both visual fields have been averaged, and 
from them the corresponding angular extent of Panum’s area in the 
horizontal meridian of the retina has been calculated. It is shown in 
chart 10 by the curve marked “Fischer.” Following Fischer’s method 


. 


TABLE 10.—Data on the Limits of Panum’s Area (Dr. Ogle) * 











Lane angle, degrees.. 8 1 2 4 8 


Far limit “ 5.53 2.é 7 2. 3.30 3.07 3.53 3.70 
Mean deviation +... 3. 2.47 8: 91 4? 0.76 1.20 1.69 3.19 


Near limit 30 --6.84 3. a a —2.10 —2.59 —4.59 —9.20 —15.: 
Mean deviation +... . 1.05 B . Bs 0.34 0.42 1.07 1.67 





* Measured in millimeters from the frontal plane. 


TABLE 11.--Data on the Limits of Panum’s Area (Dr. Gliddon) * 








Lane angle, degrees.. 2 4 2 1 0 1 2 4 
Far limit 3.92 5. 4.78 4.10 4.16 —- 3.98 3.23 4.60 0.96 —2.26 


—7.38 —5.44 —3.92 — —6.42 —10.13 —12.71 —27.69 —32.06 





* Measured in milimeters from the frontal plane. 


TABLE 12.—Data on the Limits of Panum’s Area (Mr. Ames)* 














Lane angle, degrees.. 


0.50 





* Measured in millimeters from the frontal plane. 


a number of new determinations of the angular extent of this area 
were made in this laboratory. These are given in tables 10, 11 and 
12, and are shown by curves in charts 7, 8 and 9.5 The latter determi- 
nations show that the areas in the periphery, though of less extent than 
those found by Fischer, are substantially of the same magnitude. The 
limiting positions at which images appear double, in the experiment, 
vary with numerous factors: among others, clarity of object and prac- 
tice. In the experimental set-up, high clarity was insured by black 


14. Fischer: Arch. f. d. ges. Physiol. 204:239, 1924. 
15. The method of measurement and calculation will be presented in another 
paper. See footnote 12. 
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wires against a highly illuminated background. However, none of the 
observers had previously practiced in this type of setting. In so far 
as possible, exact fixation was maintained during the experiment. The 
improved apparatus allowed the monocular images of the wires to move 
easily and rapidly past each other. Suppression of one of the images 


N/ 


Chart 8.—A representation of the region in space determined by Panum’s area, 


i, e., the region within which there is single binocular vision, for a fixation distance 
of 40 cm. (Dr. Gliddon). 
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Chart 9.—A representation of the region in space determined by Panum’s area, 
i. e., the region within which there is single binocular vision, for a fixation distance 
of 40 cm. (Mr. Ames). 
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at the point of doubling was troublesome, and there was 2 consciousness 
_of a confused ocular condition. The individual variations in the width 
of Panum’s area can be accounted for by differences in visual acuity. 
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In spite of their differences, both Fischer’s and the present findings 
show that though the angular extent of Panum’s area on the fovea is 
large relative to small percentage differences in size, this is no longer 
true on the periphery. This is shown in chart 10, in which the dotted 
lines give the angular size of the fusional areas and the solid lines 
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Chart 10.—Graphic representation of the angular size of Panum’s area at dif- 
ferent peripheral angles for several observers. . 


vive the angular difference in the position of the boundaries of ocular 
images that vary in size according to the per cent shown. If 7 seconds 
is taken as the size of Panum’s area at the peripheral angle of 0.5 degree, 
it will be seen that the area is very large relative to the difference in 
size of the ocular images; i. e., it is about equal to the angular difference 
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in size of ocular images that differ by 20 per cent. Near 7 degrees, how- 
ever, while the angular size of Panum’s area has increased slightly, the 
angular difference in the size of the ocular images has increased much 
more rapidly. Even for Fischer’s curve the angular extent of Panum’s 
ar€a at an eccentricity of 6 degrees is less 'than the angular difference 
of pictures that vary in size by 5 per cent; for Dr. Gliddon’s curve, it 
is less than a difference of about 3 per cent, and for Mr. Ames’ and 


TaBLe 13.—Data on the Limits of Panum’s Area (Dr. Ogle) with a 3 per cent Size 
Lens Before the Right Eye * 



































Lane angle, degrees... 12 8 4 2 1 0 1 2 4 8 12 
2, ee 14.50 10.92 7.04 5.26 3.90 _— 1.16 —0.56 —4.14 —11.04 —20.18 
Mean deviation...... 2.38 2.10 0.99 0.59 0.68 0.55 0.88 2.08 2.68 3.97 
rr 0.44 1.18 2.08 0.06 —0.50 —3.18 —5.72 —10.20 —21.18 —33.44 
Mean deviation...... 2.49 2.07 1.01 0.76 0.48 _ 0.41 0.69 0.68 0.98 1.53 
* Measured in millimeters from the frontal plane. 
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Chart 11—A representation of the region in space determined by Panum’s area, 
i. e., the region within which there is single binocular vision, for a fixation distance 
of 40 cm. with a 3 per cent magnifying lens (zero power) before the right eye 
(Dr. Ogle). | 


Dr. Ogle’s curves, less than a difference of about 2 per cent. At greater 
angles of peripheral eccentricity, Panum’s areas grow relatively smaller. 

This evidence definitely indicates that discrepancies in the position 
of the boundaries of ocular images, which differ by only a small per 
cent are relatively large compared with Panum’s areas on the periphery. 
This is of considerable physiologic importance when one considers 
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the effect that a small difference in the size of the ocular images has 
on the position of the region in space in which objects are seen singly. 
Under normal conditions this region takes a position similar to that 
shown by Fisher (chart 6). It lies symmetrically to the direction of 
regard and includes the plane normal to this direction passing through 
the fixation point. If, however, the image in one eye is larger than that 
in the other, the whole region is rotated, as shown in chart 11 (table 13). 
When it is rotated by more than its width, objects lying in a plane 
perpendicular to the direction of regard beyond a certain peripheral 
angle are no longer seen singly. In Dr. Ogle’s case, this takes place at a 
peripheral angle of about 2 degrees when the dioptric image in one eye is 
made 3 per cent larger than that in the other by means of a size lens 
(chart 11). Under other conditions when asymmetry of ocular images 
exists, this region may be symmetrically deformed, as shown in chart 12. 
Although no measurements have been made on the extent of Panum’s 


TaBLe 14.—Apparent Angular Rotation of the Field in Degrees, with Difference in 
Size of Dioptric Images of the Two Eves 

















a Angular Rotation of the Field in Degrees, with Fixation Distances Indicated 
n ze la ~A 
of Computed Experimental Checks 
Dioptric Values for cr A 
Images 65 Mm. P.D., K. N. Ogle F. D. Comfort 
of the Degrees 63 Mm. P.D. 63 Mm. P.D. 

Two Eyes, - A ~~ A an ~ ~ 

per Cent 40Cm.76.5Cm. 6M. 40 Cm. 76.5Cm. 6M. 40 Cm. 76.5Cm. 6M. 


1.8 3.3 ZG.1 | kceocccee «seve cecee Cees - eassesewe  ‘Sescenees 22.4 
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1.0 3.5 6.6 43.1 4.2+1.2 72209 @0 27410 682%1.4 
2.0 7.0 13.0 61.7 7.2 ees ) er ee 
3.0 10.4 19.0 70.2 5 4 








area in the vertical peripheral meridians, the presumption on the basis 
of Hofmann’s statement ?* is that it would be smaller than that in the 
horizontal meridian. 

The question remains whether the capacity to see singly ocular 
images which differ by less than a certain per cent prevents such differ- 
ences from having a physiologic effect on perception. If the disparity 
in size is in the horizontal meridian, it makes itself known through 
a change in depth localization, even though the images are fused. This 
interpretation of disparity in depth results from the binocular capacity 
to differentiate position in the horizontal meridian, which means that the 
perception must still be affected by discrepancies. 

The effect of differences in the size of the ocular images on depth 
localization can be appreciated by a study of the apparent angular 
rotation of the visual field about a vertical axis at the point of fixation, 
when a difference is introduced. This rotation is found experimentally 
by determining the position that a plane figure must take so that it will 
appear in the frontal plane, when all empiric factors have been removed 
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and a difference in size of the dioptric images is produced by an appropri- . 
ate lens. The results agree well with the computed values shown in 
table 14. It will be seen that the same percentage difference in the 
size of the ocular images produces a surprisingly larger! magnitude of 
rotation for distant vision than for near. It should be borne in mind 
that the region in space within which objects are seen singly (i. e., the 
spatial projection of Panum’s areas) undergoes this same rotation when 
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Chart 12.—Calculated shape of spatial region of single binocular vision as 
modified by distortion resulting from the wearing of flat prisms base out (upper) 
and base in (lower) (40 cm.). 


a difference in size exists. If the difference in the ocular images is an 
asymmetrical one, this region will be deformed, as shown in chart 12. 
The magnitude of the departure of the region from a normal position 
on either side of the point of fixation at a given peripheral angle is 
determined by the difference in size of the ocular images for that angle. 
Chart 13 shows the computed position of those points in space which 
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appear to lie on a frontal plane when 3 A zero base prisms are used 
before the eyes, base in (fixation distance 6.1 meter). 

If the difference in size is in the vertical meridian, it cannot make 
itself known through a change in depth localization, as a difference in the 
vertical meridian is not associated with depth localization. Presumably, 
however, the binocular capacity to differentiate position continues. to 
exist in the vertical meridian just as it does in the horizontal even if the 
images are fused. 

The capacity for discrimination of the relative size of the ocular 
images varies, just as do resolving power and visual acuity for depth 
with refractive condition, illumination, contrast and various other fac- 
tors. In general, however, under good conditions it would seem safe 
to assume that if the ocular image in one eve differs from that in the 
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Chart 13.—A representation of those points in space which will appear to lie on 
a frontal plane when 3 A zero base prisms are used before the eyes, base in. 
Fixation distance, 6.1 meters. 


other by 0.25 per cent, this difference is capable of being perceived. 
Further, it may be assumed, that even smaller differences may have 
an influence on perception. 

The physiologic importance of sensitivity to small differences in the 
size of the ocular images assumes considerable proportions when it is 
realized how many factors there are which could cause the two images 
to be of different size. First, retinal anatomic differences between the 
two eyes might affect the positioning of corresponding elements. 
These might be local, as in metamorphopsia, or overall. Second, 
dioptric anatomic differences might affect the size and shape of the 
optical image. During an accommodative change from the relaxed state 


to 7 diopters there is a change in the overall size of both images of 
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about 3 per cent. The placing of a + 0.5 diopter lens at the anterior 
focus changes the size of the optical image about 1.0 per cent. 

It is interesting to consider the state of affairs if the visual acuity 
in the periphery were equal to that at the fovea. With the foveal resolv- 
ing power of 10 seconds at a peripheral angle of 10 degrees, a difference 
in the relative size of the ocular images that amounts to only 0.027 per 
cent, i. e., three parts in 10,000, would be capable of being discerned. 
In order that this difference in the size of the ocular images should not 
affect perception, an impossible accuracy of anatomic construction of the 
eyes would be required. It may be that the decrease of visual acuity in 
peripheral vision is for the purpose of avoiding this difficulty. 

In general, physiologic stimulations, irrespective of their nature, pass 
unnoticed if their magnitudes are below the sensibility threshold. When 
their magnitudes are above the threshold, there follows a readaptation 
or an effort at readaptation on the part of the organism. The physio- 
logic importance of the adaptation depends on many factors. It would - 
seem reasonable to assume that those factors determining the adap- 
tation to size differences between the eyes, are very similar to 
those which determine the adaptation to refraction differences. The 
threshold values for the least perceptible differences in the refrac- 
tive condition or for the monocular capacity to differentiate distance 
are near + 0.12 diopters. Two or three times that amount is generally 
considered sufficient to cause ocular trouble. By analogy, two or three 
times the threshold value for size discrimination, that is, 0.50 per cent 
should have the same effect. 








Clinical Notes 


FOREIGN BODIES IN THE EYEBALL 


Henry S. Mires, M.D., BripGeport, Conn. 
| 
The conclusions here presented were reached from my experience 
in treating patients who had or had had foreign bodies within the globe, 
together with a review of seventy-eight history cards that were conve- 
niently at hand. 


The direct cause of the accidents in fifty- six instances was hammer- 
ing ; the remaining causes were eleven different kinds of work on metal 
and wood. ‘There are no data to show how many of the workers were 
wearing goggles, but most of those questioned did not have on pro- 
tectors. Ordinary spectacles were broken in three cases; in one a large 
piece of glass was driven into the eye by flying wood; ‘in another 
instance the glasses had been struck by a nail, while in the third case 
the lens was broken by a spiral spring which jumped from an automo- 
bile engine. The only woman injured was passing near a machine 
when a piece of steel entered her lens. 


Eighty-nine per cent of the foreign bodies in this series were of 
steel. The other substances were glass, wood, tin plate, copper and 
brass. Several eyes totally destroyed at once by the explosion of a 
great many cartridge primers were not included. 


The foreign bodies were located as follows: Fourteen anterior to the 
lens, eighteen in the lens, thirty-two in the vitreous, five in the retina, 
three in the sclera and six in the orbit, having passed completely through 
the eyeball. In four cases the pieces of steel passed through an eyelid 
before entering the sclera; in these the wound of entrance might easily 
have been overlooked. 


When the particles had evidently stopped in the lens, or anterior to 
it, a hand magnet was first used, and with this alone eight pieces were 
removed. It was necessary to use the large magnet to remove eight 
others from the lens. The bits of steel were so small in two instances 
that the giant Haab would not dislodge them; one lens was removed 
with the particle in it; the other piece remained within the lens, which 
was only partially opaque. At the end of two years, roentgen exam- 
ination gave negative results, but there were a few rust spots on the 
anterior capsule; vision was 20/70. 


It is conceded that with steel in the vitreous or the posterior coats 
of the eye the problem is more difficult. One must find out at once 
just where the offending object is. Often one needs the help of a roent- 


Submitted for publication, Feb. 27, 1932. 
Read at a meeting of the New York Academy of Medicine, Section of 


Ophthalmology, Oct. 14, 1931. Discussion will be found in the transactions of 
this meeting. 
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genologist in one’s search, for an opaque lens or blood in the vitreous is 
apt to be present to cloud the picture. 


There are occasional slips by the x-ray operator. In not a few cases 
the foreign bodies are plotted too small. Negative reports came to me 
in five instances in which steel was subsequently removed. I am one 
of the ophthalmologists who use the giant magnet in such instances, 
for overlooked pieces are small and will usually come into the anterior 
chamber. 

It has been my custom to bring all the pieces measuring 3 mm. or 
less in the longest diameter around the lens and through the pupil. | 
feel sure that I have never injured a lens by so doing. Larger pieces 
are apt to become entangled in the iris, and it is wiser to extract them 
through an incision in the sclera. Some small pieces have ragged edges, 
and I have had to do iridectomies in four of my cases, but I think that 
the patients did better than they would have done had I made an 
incision into the vitreous. In drawing particles forward, I am careful 
of my aim, so that the pull is not toward the ciliary body. The particles 
in all my cases have escaped; at least they did not tarry there. 

I make a fair-sized incision in the cornea, even though some aqueous 
may be lost. I complete the delivery from the anterior chamber with 
the large magnet in most instances to avoid the introduction of another 
instrument, though it frequently might be done more handily with a 
small one. 


That the steel does not always appear in the pupil where it is expected 
is illustrated by the following experience: A piece, 2 by | by 0.5 mm., 
entered through the sclera opposite 9 o’clock, passed posterior to the 
lens and was located back of 3 o’clock. There was considerable hemor- 
rhage into the vitreous. The large magnet was applied opposite 3 
o'clock, and I was surprised to see the particle come into the pupil at 
9 o'clock. It proceeded across the anterior chamber, dragging a clot of 
blood that appeared exactly like a rubber band. The current was shut 
off for my incision; the clot retracted, and the steel disappeared behind 
the iris. After making the opening, I applied the tip in the neighbor- 
hood of 9 o’clock, but the steel presented this time at 3 o'clock. It 
finally broke away from its mooring. 

In the series of cases in which steel entered the eye, twenty-five pieces 
were extracted around the lens, eight from within the lens and nine 
through the sclera with the aid of the giant magnet ; eight were removed 
with the hand magnet. When the steel was removed through an incision 
in the sclera, a small nick was made at right angles, to favor gaping. It 
was necessary to enter the incision in the vitreous but once. A large 
piece with barbs on it was disengaged with a strabismus hook on the 
giant magnet tip. In most of the cases in which the removal was 
through the sclera, the patients did badly. There were some detached 
retinas, and it may prove good practice in the future to cauterize about 
the wound in an endeavor to glue the retina and keep it in place. In 
one instance, the retina was separated at the point of entrance. 

The results were usually good when the foreign bodies were for- 
ward, and not so good when they were back of the lens. The latter 
was especially true of large pieces or those extracted through the sclera. 
Many eyes were blind when first seen, and several were so badly injured 
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that there was little hope. I promised nothing and secured all I could; 
not infrequently I was pleased if a good looking eyeball was retained 
ive had to be enucleated, but I have had no case of my own in which 
there was sympathetic trouble. Twenty-four eyes had no sight in the 
end, but remained quiet. Ten patients of the series were returned to 
the referring oculists, and final vision was not recorded. Nine had vision 
of some use, and twenty-three had vision of from 20/40 to 20/15. One 
patient with double perforation had vision of 20/30 and another, 20/20. 
Seven others did not have their vision recorded. In several cases in 
which the lens was injured, the vision could have been improved by 
operation. Some people who seek compensation declare that they see 
very little, though it is known that excellent results have been obtained. 


In Connecticut, vision of 20/200 or less is considered a total loss 
industrially. Patients with cataract have come under this head, though 
they may have, with correction, vision of 20/20. They cannot wear a 
strong lens if the other eye is anywhere near normal. It is my opinion 
that such cases should have a separate rating in schedules for com- 
pensation, 


There were bubbles of air in the vitreous in two instances, and a 
bubble of air within a lens capsule in one. In the latter case, the wound 
in the cornea was large and the lens was quite stirred up. I saw the 
patient at once and drew out the steel through the wound of entrance. 
I then noticed a good-sized bubble in the anterior part of the lens; it 
had disappeared in twenty-four hours. One lad carried a copper wire 
12 mm. long in a blind eye for five years with no considerable irritation ; 
the wire was easily removed with forceps. 


It appears to me that steel left in an eye is just as likely to destroy 
it as is copper, and it usually does. Fourteen years ago a piece of steel 
was located in a sclera 20 mm. back of the cornea, but the giant magnet 
would not move it; it became encysted, and the eye was quiet for ten 
years, when it became red and painful, glaucoma developed and enuclea- 
tion was necessary. There are many exceptions to this rule. 


Steel, as well as copper and brass, will work forward at times; in 
two cases pieces appeared in the anterior chamber of disorganized eyés. 
\ disk of brass 3 mm. in diameter eritered an eye, causing a cataract. 
It settled in the vitreous. There was only a slight irritation, but sight 
- was lost. At the end of about three months, the disk presented itself 
through the iris below. It appeared an easy matter to incise and take 
the disk out with forceps. I tried it. At the first attempt, the disk 
retreated into the gel. In a week or so it was in front of the iris 
again. I operated this time with the patient sitting straight up, using 
Knapp’s foreign body hook, but it would not take the bait, and I lost. 
I decided that at the next trial the young man should lie with his face 
downward, as did a patient operated on by Dr. Robert Reese. Shortly 
afterward he went to a military camp. On his return he walked into 
my office with a grin. I said to him, “You have that piece of brass.” 
His reply was, “Yes, after boxing with a chap, my eye felt funny. I 
took a mirror, saw the thing protruding and picked it out with my jack- 
knife.” 

Foreign bodies within the eye furnish a variety of conditions and 
abound in many delightful uncertainties. 
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SCHMINCKE’S TUMOR 


‘Report of a Case 
IKKAUFMAN ScCHLIVEK, M.D., New York 


The following case of Schmincke’s tumor was observed : 


About three years before this writing, J. C., a man, 36 years old, began to suffer 
pain over the left side of the face, particularly in the supra-orbital region. For 
the past fifteen months hearing on the left side had been reduced. The left side 
of the nose had been blocked for the past year. Nine months before this report 
he complained of blurred vision of the left eye. The oculist found vision reduced 
to 15/70. The patient had loss of central color perception and some contraction 
of the form fields in the left eye. A roentgenogram showed clouding of the left 
ethmoid and a suspicious circular shadow in that region. The diagnosis was retro- 
bulbar neuritis. A left ethmoidectomy and submucous resection were done. Vision 
continued to fail and was reduced to 10/200. Seven months before this writing, 
proptosis of the left eye, limitation of motion and ptosis developed. The disk 
was atrophic. A second roentgenogram was taken, and a suspicious mass was 
shown in the left sphenoid. The sphenoid was cleaned out, and the mass was 
reported to be a granuloma. . 

Three months before the present report I saw the patient for the first time. 
Examination showed: vision of the right eye, with correction, 15/15; that of the 
left eye, no perception of light. There was asymmetry of the face, and a large 
firm mass was found below the left angle of the jaw. Ptosis of the left upper lid 
and exophthalmos were present. The pupils were unequal, the right being larger 
than the left; the right pupil reacted sluggishly to light, and the left was fixed. 
With cocaine, the right pupil dilated moderately well; the left remained small 
(paralysis of the sympathetic). There was complete paralysis of the sixth nerve, 
with paresis of the third. The fundus of the right eye was normal; the left eye 
showed simple optic atrophy. The left cornea was anesthetic, and there was a 
scar, most likely due to keratitis neuroparalytica. There was marked reduction 
of sensation in the area supplied by all branches of the fifth nerve, and the jaw 
deviated to the left. There was paralysis of the left side of the palate; it could 
not be elevated, and the gag reflex on that side was absent. The tongue protruded 
to the left. Taste was slightly involved on the left side. Hearing on the left side 
was reduced owing to poor air conduction. There was slight impairment of the 
left sternocleidomastoid and trapezius muscles. The urine and spinal fluid were 
normal, and the Wassermann reaction was negative. The blood showed secondary 
anemia. 

Roentgen examination of the skull showed considerable deepening of the sella 
and erosion of the posterior clinoids. Within the sella there appeared to be a few 
small areas of calcification. The sphenoids were cloudy. There was no evidence 
of increased intracranial pressure. The calvarium was normal. The appearance 
of the skull was suggestive of an intrasellar lesion. It is possible, however, that 
the primary focus was in the sphenoid. 

A granular mass was noted on the anterior lip of the eustachian tube. There 
was a round mass in the middle and posterior meati. The impression received 
was that of a neoplasm of the posterior ethmoid and sphenoid region on the left 
side. 
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Biopsy showed evidences of lymphatic hyperplasia and angiomatous granulation 
tissue. : 

Treatment consisted of roentgenotherapy, seventy-nine exposures having been 
given to date. The proptosis and the enlarged mass in the cervical region below 
the angle of the jaw have shown considerable diminution since the administration 
of roentgenotherapy. The patient’s general condition has improved. 






































COMMENT 


Schmincke’s tumor is a particular form of epidermoid carcinoma 
occurring in the nasopharynx and designated by Regaud and Schmincke 
as lympho-epithelioma. The tumors arise from modified epithelium 
overlying lymphoid structures in the tonsil, the base of the tongue and 
the nasopharynx. The diagnosis must be based on the structure, which 
shows sheets of pale staining epithelial cells, often in syncytia, and infil- 
trated with lymphocytes both in the primary tumor and in the metastases. 

The tumors are very small, flat growths situated laterally in Rosen- 
miiller’s fossa and involving one eustachian tube. Some of the large 
tumors originate in the sphenoid. The growth may invade or penetrate 
the sella turcica and simulate a pituitary tumor. In many cases it is 
only by special examination that the tumors are found. 


Enlargement of the glands near the angle of the jaw appear early in 
this type of tumor. The clinical course of the tumors is characterized 
by the early and wide dissemination of the disease, so that the clinical 
picture is dominated by the metastatic processes while the small deep 
seated tumor in many instances is undetected. The early symptoms are 
rarely referable to the nose. 

The nasopharyngeal tumors and their extensions are in close relation 
to the eustachian tube, the optic nerve, the third and fourth nerves, the 
second and third divisions of the fifth, the sixth, the gasserian ganglion, 
the sella turcica, the jugular foramen and the ninth, tenth, eleventh and 
twelfth nerves. Symptoms referable to any of these structures, particu- 
larly if the glands of the neck are enlarged, should make one think of 
the possibility of nasopharyngeal tumor even in the absence of symptoms 
of the nose and throat. 

The patients often consult the internist, neurologist, ophthalmologist 
or general surgeon before they are referred for an examination of the 
nose. New, of the Mayo Clinic, reviewed seventy-nine cases in patients 
from 4 to 66 years of age. Twenty-one of the patients had symptoms 
referable to the eyes. Twenty-nine complained of the ears. Thirty- 
eight cases presented nasal or nasopharyngeal symptoms. Fifty-one of 
the patients had enlarged glands of the neck. Among the cases showing 
ocular symptoms the following lesions were found: most commonly 
diplopia, particularly paralysis of the sixth nerve, ptosis, sometimes 
complete ophthalmoplegia with choked disk, optic atrophy and paralysis 
of the sympathetic (Horner’s syndrome). 

The condition should be diagnosed as early as possible; treatment 
may prevent distant metastases. Surgical results are poor; the tumor is 
inaccessible and complete removal impossible. LLympho-epithelioma has 
marked radiosensitivity, and roentgenotherapy is very satisfactory for 
the local lesion and the cervical glands. The great danger is metastases 
in the viscera. 
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ABSTRACT OF DISCUSSION 


= ‘ en P ¢ s 
Dr. ARNOLD Knapp: I think that this is an instructive communication. I 
cannot quite understand, if the tumor arises in the fossa of. Rosenmiller, why it 


remains so small in the throat and yet extends and causes these deeply placed 
bony metastases. 


Dr. ALGERNON B. REESE: Does the routine examination of the nose and 
throat reveal these tumors in the early stages? 

Dr. KAuFMAN SCHLIVEK: I cannot answer Dr. Knapp’s question, except to 
say that the tumor itself grows in sheets and extends posteriorly. Strange to 
say, the lesion in the fossa of Rosenmiiller may be very small, despite the 
tremendous number of intracranial as well as extracranial metastases. 

In reply to Dr. Reese’s question, unless the examiner is very careful and 
thorough, the ordinary examination of the nose and throat fails to reveal the 
presence of the tumor, and that is why so many of the patients with numerous 
symptoms have none referable to the nose and are not examined for the tumor 
and why, in some instances, the tumor may be overlooked. 





CORNEAL LESIONS 
Treatment with Ultraviolet Radiation; a Report of Fifty Cases 
GERALD D. Spero, M.D., DEtRoIT 


My series of cases included the following : phlyctenular keratitis, ten ; 
serpiginous ulcer, six; vernal catarrh, six; herpes (febrile), six ; zoster, 
two; catarrhal ulcer, four; superficial marginal keratitis, three; inter- 
stitial keratitis, ten, and ulcerative blepharitis, three. 

The apparatus used was a small Birch-Hirschfeld Radiation Lamp, 
made by Zeiss. As the picture shows, it consists of a micro-arc lamp, 
which is the source of ultraviolet radiations and is mounted on an 
adjustable stand, a rheostat for use with alternating current, a filter, 
which transmits rays ranging from 450 to 280 microns, a quartz cell 
filled with copper sulphate solution for the interception of the heat rays, 
and at the end of the lamp bar a movable converging lens of quartz. 

This ultraviolet irradiation has a twofold effect : (1) It is bactericidal, 
and (2) it has an accelerative influence on the reparative process. The 
application of the treatment is intensified by the instillation of rose 
bengale or fluorescein, as the case may be. Rose bengale has been found 
to be more effective when it is desired to induce destruction of the germs 
and to accelerate the shedding of necrotic elements; fluorescein seems 
to be most useful when it is desired to stimulate regeneration. The 
dosage as well as the frequency of irradiation varies with the severity 
of the infection. In the beginning two or three daily radiations, lasting 
from six to twelve minutes, may be tried; later, as improvement occurs, 
radiations daily and every other day seem to be effective. To insure 
success the technic requires that the focus be correctly adjusted and the 
proper distance maintained. The duration and intensity of the irradia- 
tion should be correctly adapted to each case. 

Ten patients with phlyctenular keratitis|were treated. These cases 
were of varying intensity. The results obtained for the most part were 
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quite unsatisfactory, especially in the severer cases. Many recurrences 
were noted, and I thought that the cases in which improvement was 
marked would have responded to ordinary methods of treatment. 


Very poor results were obtained in vernal catarrh. In fact, irradia- 
tion seemed to aggravate the condition, and had to be discarded in favor 
of some other form of treatment. 

In catarrhal ulcer and superficial marginal keratitis, I believe that 
this form of treatment hastens the cure. Probably just as good results 
can be gotten by the common remedies usually prescribed. 

Ten patients with interstitial keratitis were treated, with absolutely no 
improvement as far as the light was concerned. 

Several patients with ulcerative blepharitis were treated, after other 
means had failed. Of these cases, one responded very quickly; in the 
other two the results were only fair. 





= 














Birch-Hirschfeld Radiation Lamp. 


Six patients with serpiginous ulcer were treated. Two of these had 
been treated in hospitals for weeks without success, and when seen had 
severe lesions. One of them was suffering so much pain that she was 
advised to have an enucleation done. The results were very satisfactory. 
A brief history of one of the cases follows: 


Mrs, E. F., aged 65, of Hungarian extraction, gave the following history: Six 
weeks before examination, she noticed that her right eyeball became red and very 
painful, and that she suffered with considerable photophobia. She immediately went 
to a clinic where she was treated daily in the outpatient department. After three 
weeks of treatment her eyes became worse, vision was practically gone and she 
was admitted into the hospital. The usual remedies, including cauterization, were 
tried, with no success. Finally the pain became so unendurable that she was 
advised to have an enucleation done. This she refused. 

Examination of the right eye revealed that vision was confined to perception 
and projection of light. The lids were normal except for some congestion of the 
palpebral conjunctivae. Both a ciliary and a conjunctival injection of the eyeball 





932 ARCHIVES OF OPHTHALMOLOGY 

was present. Covering almost the entire oun was a progressive serpiginous 
ulcer. Slit-lamp examination revealed it to be quite deep. In addition to the 
corneal involvement, there was a severe iritis. The pupil was small, irregular and 
bound down by synechiae, and did not react to light or in accommodation. The 
fundus was not visible, owing to the presence of a pupillary membrane. In the 
anterior chamber a small hypopyon was present. Judging by palpation, no tension 
was present. The patient was immediately given ultraviolet ray therapy. At 
first two treatments, each of about seven and one-half minutes’ duration, were 
given; later daily treatments of ten minutes’ duration were tried. After about six 
weeks of treatment the patient was discharged, with the cornea showing no evi- 
dence of ulceration; the pupil, however, was still fixed. When discharged, the 
patient was able to count fingers at several feet. 


It seems that the scars obtained are not nearly as extensive or as 
dense as those resulting from other methods. Although drugs, etc., 
were also used, it seems that improvement was due mostly to the ultra- 
violet irradition, especially in the case described. 


Of all the conditions treated, herpes responded by far the most 
rapidly ; in fact, relief as well as cure occurred within a few days. The 
cases included five of herpes febrilis and one of herpes zoster. A brief 
résumé of a case of herpes zoster that responded to a few applications of 
ultraviolet rays is as follows: 


A man, 43 years of age, a German, was seen by me on Sept. 20, 1931. He 
gave the following history: About five weeks before, he began to suffer with a 
throbbing sensation in his eye. Several days later the eye began to tear and burn. 
At this time a vesicular rash broke out on the forehead, and at the same time the 
patient began to suffer with pain, photophobia and redness of the eye. During 
these five weeks he was treated elsewhere with a number of ointments with which 
this disease is generally treated, without much success. 

Physical examination, including a Wassermann test of the blood, gave negative 
results. Above and around the right eye a number of vesicles were present, a 
number of which had healed, leaving scars. Conjunctival and ciliary injection was 
present. On eversion of the upper lid, scars were seen which were quite suggestive 
of an old trachoma. In the center of the cornea were a number of superficial ulcers 
staining with fluorescein. Similarly a number of ulcerated areas were present on 
the bulbar conjunctiva, just below the limbus. The cornea appeared hazy, and on 
the back of the cornea a number of precipitates, some of which were pigmented, 
were seen. The pupil was well dilated, atropine having been instilled, and a few 
posterior synechiae were seen. No pathologic changes of the fundus were noticed. 
That same day ultraviolet irradiation of ten minutes’ duration was given, and 
within several hours the patient informed me that he felt considerably relieved. He 
was given daily treatments for six days, after which he was discharged. The 
lesions on the cornea and conjunctiva were completely healed. The patient was 
seen a week later, and except for scars of the forehead he had made a very good 
recovery. The final vision obtained was 20/30. 


Ultraviolet rays were also applied in all cases of infected erosions, 
those due to scratches and foreign bodies that had been removed. Relief 
from pain was quite rapid. These cases, no doubt, would have responded 
to the usual methods of treatment. However, the relief from pain and 
rapidity of improvement were quite marked. 
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CONCLUSIONS 
The results of treatment of the various conditions mentioned reveal : 
1. The best effects of ultraviolet irradiation were seen in herpetic 
and superficial lesions of the cornea. 
2. Good results were also noticed in serpiginous ulcer. 


3. Poor results were noticed in interstitial keratitis and vernal 
catarrh. 


4. Variable results were obtained in phlyctenular keratitis. 
5. This form of treatment might be of some use in ulcerative 
blepharitis. 
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Ophthalmologic Review 


Epirep spy Dr. Francis HeEEpD ADLER 


THE ETIOLOGY OF STRABISMUS 


RALPH I. LLOYD, M.D. 
BROOKLYN 


Naturally, we find ourselves at this time upon a theoretical 
basis, and must erect some kind of a theory, but in doing this 
must give the preference to that which conflicts least with known 
iacts.—Graefe, Arch. Ophth., 1866, vol. 12, p. 147. 


The object of binocular vision is appreciation of the third dimension, 
which enables a person to relate himself to the objects in the world 
about him that are beyond his reach. A single eye appreciates two 
dimensions only, and two eyes are absolutely necessary to perception 
of depth, as will later appear. With two eyes there is a much greater 
protection against blindness also. Each eye receives its image from a 
different angle, and the modern range-finding apparatus used by the 
army and navy is modeled on the plan of human’ binocular vision. The 
similarity is seen if one studies the old problem, “If the base line and 
the two lateral angles of a triangle are known, the third angle and the 
length of the other two sides may be estimated.” 

The older opticists assumed that an emanation from the eves reached 
the object under observation and returned to the lens where sight was 
actually located. By comparing these emanations from the eyes to two 
sticks held in the hands of a blind man, Descartes argued that the dis- 
tance from the point of contact could be appreciated by either the blind 
man holding the sticks or the man looking at an object with two eyes 
(fig. 1). 

Stereoscopic vision is vision with an appreciation of the three dimen- 
sions. As the third dimension is appreciated only when two eyes are 
used, it follows that successful binocular vision is stereoscopic vision. 
There are those who use both eyes only part of the time or depend on 
one entirely, or alternately on one and then the other. The more care- 
fully patients are examined the sooner will one realize that it has not 
heen the custom during the course of an ordinary examination of the 
eyes to determine whether binocular vision is present or not, and if 
present, whether for both near and far. As stereoscopic vision or 
perception of depth can only be the result of use of two eyes, a measure- 
ment of this sense gives an excellent idea of the binocular or monocular 
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habit. There are many ways to test this function, and perhaps the 
simplest is to ask the candidate to locate various objects spaced at 
irregular intervals along a road or path with trees on either side to 
eliminate extraneous factors. Another plan is to ascertain the minimum 
displacement, forward or back, necessary to impress the candidate with 
the fact that one peg has been moved away from another peg fixed just 
above it. A paper by Deyo gave the result of examinations of a hundred 
persons by this method at 6 meters (fig. 2). The one hundred subjects 
were in two groups: a 20/20 and a 20/15 group. The displacement 
necessary averaged less than 20 mm. for the entire one hundred using 
both eyes, but for the 20/15 group it was about 11 mm., and for the 
20/20 group it was just under 30 mm. From this one sees that one 
of the most important factors in binocular vision is macular efficiency. 


Fig. 1.—Descartes’ idea of binocular vision (1637). 


The results for the average one-eyed person compared with the two- 
eyed person in this same test will surprise many, for most ophthal- 
mologists think that the average one-eyed person gets along well in 
any of the various callings that one is familiar with. In the entire one 
hundred persons the right eye alone averaged just a little less than 120 
mm. displacement and the left eye about the same. The 20/15 group 
averaged about 25 mm. better than the 20/20 group for the right eye, 
and 35 mm. better for the left eye. According to Zeeman, a normal 
two-eyed person averages one two-hundredth of a second, while a 
one-eyed person may require as much as one fourth of a second to 
get perception of depth. It is evident, then, that a one-eyed person 
really has nothing at all in the way of perception of depth com- 
pared with a two-eyed person. There are many more squints than 
one thinks, as would be shown if an examination for perception 
of depth were used as a routine measure to determine the presence or 
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absence of binocular vision. Of one group of about three hundred and 
twenty of my own patients, about 20 per cent did not have binocular 
vision for both far and near, and of this group 6 per cent had binocular 
vision for distance but not for near. In addition to the one-eyed group, 
all cases of squint must be included for the matter now under discussion. 
The two methods described for measuring perception of depth may be 
supplemented by the Hering drop test, which is simple and efficient, 
but merely shows the presence or absence of this faculty. The Pfalz 
stereoscopoptometer gives a result that can be recorded in figures like 
those of the Deyo paper. There is also a Wolff and a Perlia stereo- 
scopoptometer. One can use the hand stereoscope to determine in a 
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Fig. 2—Monocular and binocular judgment of distance (taken from Deyo: 
Am. J. Ophth. 5:343, 1922). 1, complete group; 2, 20/20 group; 3, 20/15 group; 
1, complete group; B, qualified; C, disqualified. 


general way what the patient’s habit is in this respect, but one does not 
have any way of determining how long this or that patient can maintain 
binocular use of the eyes other than actual trial at the kind of work that 
he does. The simple hand stereoscope is a satisfactory way of getting a 
general idea of the patient’s ability to fuse images of different types, 
requiring greater and less degrees of efficiency. Perhaps the best known 
and most useful group of stereoscopic charts for this purpose is that 
arranged by Dr. Wells. With these one can ask the patient to fuse the 
two images of a chart, each of two dimensions, with a common feature 
in each to make the task easier, and this type is said to represent the 
first degree of fusion efficiency. If there is no feature common to each 
two-dimensional half chart, it will require the second degree of fusing 
capacity. If the third dimension is introduced into the picture before 
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the eyes, one is then requiring what is known as the third degree of 
fusion power. This is not an exact measurement like the method of 
the Deyo report, but is of great practical value nevertheless. 

The stereoscope is a very old instrument, and is simply a plane 
surface interposed in the path of light rays from a theoretical distant 
object on the way to each eye. Lenses are set before the observer’s eyes 
of a strength equal to the distance of the plane surface from the eye. 
The light rays entering the eyes of the observer are therefor 
parallel, and may be considered as coming from infinity. Prisms with 
bases out are combined with these lenses, so adduction is not called on. 
Since the light rays come from infinity, neither accommodation nor 
adduction is called on. On the interposed plane surface are placed 
two images as they would be if the light waves from a distant object to 
each eye were interrupted. Each image will vary with the angle of 
regard of the respective eye. The farther an object is away from 
the eye, the farther from the middle line dividing the chart in halves 
will the light ray on the way to the respective eye intersect the chart, 
and vice versa. By moving some feature of the images laterally on the 
chart, the impression of greater distance can be created, and vice versa. 
This is really “holding the glass to nature.” It has often been a question 
why moving the image up or down did not create the same illusion of 
greater or less distance, but this maneuver does not alter the angle 
of view of each eye; it simply raises or lowers the binocular image in 
regard to the horopter, which is the fixed plane or level on which one 
stands. If one eye were above the other, conditions would be reversed. 
As the stereoscope is provided with lenses to make the rays of light enter 
the eyes of the observer parallel to each other and adduction is compen- 
sated for by prisms, this is a test at infinity. For a test to determine 
whether one or both eyes are used at the near point, the most simple 
and practical method is the Bishop-Harman diaphragm test, which 
with the stereoscope becomes an excellent malingering test also. The 
3ishop-Harman test does not measure perception of depth, but does 
show whether one or both eyes, or first one and then the other, 
are employed at the near point. The Walton phoria-meter is a good 
test for near also, but the Bishop-Harman test is more like actual 
working conditions and more reliable. Most complicated charts have 
been worked out for use in the stereoscope, some even with a dozen 
or more planes introduced, and some are so complex that they are of 
little practical use except as indicators of the zeal and patience of the 
originators. If one uses the Bishop-Harman diaphragm test for near 
and the Wells charts for distance as a routine measure in examining 
patients, the first thing impressed on the examiner is that no patient 
with any great difference in the visual capacity of the two eyes has 
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perfect perception of depth. As soon as the difference between the two 
eyes is that expressed by 20/20 and 20/30 respectively, an effect is 
evident. Such a person will fail on stereoscopic pictures of the third 
dimension. When the difference gets to the point expressed by visual 
acuities of 20/20 and 20/40, a decided difference is found. As soon 
as the state expressed by the figures of 20/20 and 20/50 is reached, 
the two eyes do not work together for fine work, and the habit of 
suppressing the image.of the inferior eye will soon lower the acuity 
of the poorer eye to figures like 20/200 or 20/100. Thus in every 
case of squint, either constant or intermittent (alternating squint 
excepted), the patient has one eye with poor vision and one with better 
vision. The poor vision is partly an original loss and partly the result 
of habitual suppression of an inferior image. The greater the one 





Fig. 3.—The primitive eye. Single retinal representation and complete decussa- 
tion. The eyes are laterally located, but the visual fields may touch in the midline. 


element, the less is the other. It is this habit factor which explains 
why a child with one deviating eye can be trained until the vision 
of an eye that was 20/100, for example, can be raised to 20/40, but to 
get the two eyes to work together is yet another story. The greatest 
thing that one can do for a patient hesitating between monocular and 
binocular vision is to restore the visual acuity of the poorer eye to as 
near 20/20 as one can get it. If this cannot be done, the effect 
on binocular use is slight. One can say that irrespective of the loca- 
tion of the lesion that lowers the vision of one eye, whether it be in the 
cornea, lens, vitreous, retina or nerve pathways, an effect on binocular 
use follows its appearance. Thus a friend of mine, an oculist, had acute 
sinus trouble which affected his eye on that side. The vitreous was 
blurred by floaters, and a convergent squint immediately developed. 
Treatment was effective, and soon visual acuity was restored to the 
affected eye, and the deviation disappeared. It has then been shown 
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that normal retinas and normal muscles (which means normal nerve 
control) are essential to binocular vision ; perhaps a study of the anatomy 
of the visual cortex and of the binocular fields and some of the known 
features of the eyes, such as the physiologic superiority of the temporal 
fields, the adjustment of the eyes and the brain to erect retinal images 
and the use of various aids in hemianopia, may throw some light on the 
mental side of the process that converts two images, each with an 
appreciation of but two dimensions, into a single image with an appre- 
ciation of three dimensions. 

Perhaps the best way is to discuss the simplest plan of vision with 
two eyes: single retinal representation and complete decussation of the 
optic nerves. This is the simplest type of vision of animals with laterally 
placed eyes (fig. 3). One cannot think of such eyes having a fovea; 
the only animal with foveas like man is the ape. The plan of this 
simple type of eye presupposes two fields of vision that touch somewhere 
in front of the animal, in the median line. I assume that detail vision is 
lacking, and believe that this explains why the dog seems to pick out 
its master by scent rather than by central vision, when the master 
is in company with others; also, why it is said that the rhinoceros 
hunter can confuse the pursuing animal by standing stockstill. 

The next step toward the human plan is to place the eyes in the same 
frontal plane (fig. +), which requires some sort of a sighting device 
to point both eyes at the same place, as otherwise corresponding retinal 
points will not be stimulated, and blurred vision will result. The simplest 
arrangement conformable to complete decussation postulates a_ half 
macula at the center of each mesial boundary line. One cannot assume 
perception of depth with this arrangement because one is forced to 
assume double retinal representation to obtain it. If, to this second 
stage of the visual apparatus with two half fields, each with a half 
macula, a complementary, smaller and physiologically inferior field 
is added to fill out each half field—each addition having its half 
macula—one has the human arrangement of double retinal representa- 
tion (fig. 5). A study of the brain connections of this arrangement 
reveals the fact that the entire left half of the binocular field is repre- 
sented in the right half of the brain, and the entire right half of the 
binocular field is connected with ganglion cells in the visual cortex 
of the left half of the brain. So there is contralateral control of vision 
just as there is contralateral control of the muscles, and if a danger 
threatens from the left side, it will impress the right half of each retina, 
which is connected with the right half of the brain—which is the 
brain half that must call on the muscles on the side nearest the danger 
and most effective for protection. The similarity of each half of the 
binocular field to an arm or a leg is also evident if one looks on the 
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one binocular half field as composed of a dorsal and a ventral segment. 
If the visual pathway of the two segments of one binocular half 
field are now traced, it will. be seen that impressions (or light rays) of 
each segment of a binocular half field actually cross the midline; the 
major field impressions (the temporal) cross the midline in the optic 
chiasm, while the light rays of the minor field (the nasal field for the 
opposite eye) cross the midline in the air, but finally both sets of 
impressions get to the respective opposite half of the brain. The temporal 
half field of each eye represents the actual half field because the com- 
plement to this, the nasal field from the other eye, is physiologically 











Figure 4 Figure 5 


Fig. 4—The second stage. Single 'retinal representation and complete decussa- 
tion. The eyes are placed in the frontal plane; the fields are in contact along the 
midline and there is a half macula in each field. 


Fig. 5—The human type. Double retinal representation, double cortical repre- 
sentation and hemidecussation. Each binocular half field is composed of a larger 
and physiologically superior element and a smaller, physiologically inferior comple- 
mentary element. Note that each binocular half field is contralaterally represented 
in the brain just as the arms and legs are. 


inferior and actually smaller in the area covered. The surplus of the 
temporal field over the nasal element is called the unmatched crescent, 
and is represented in the most anterior part of the visual cortex along 
the calcarine sulcus, close to the parieto-occipital convolution. This 
part of each binocular half-field has only single retinal representation. 
It will not be necessary to go into the details of the optic pathways; _ 





LLOYD—STRABISMUS 941 


a general representation of them will suffice. Comparatively recently, 
Henschen has delved into the anatomy of the visual cortex and has 
come near to the secret that has intrigued the investigator for so long. 
He has investigated the effects of the removal of one eye on the visual 
cortex cells in the area striata (also called the gennarian stripe), and 
has found that there are three layers of cells (fig. 6) in the gennarian 
stripe, which is the anatomic feature of the visual cortex and visible 
to the naked eye on cross-section. If the right eye is lost early in life, 
the deeper layer of these three cell layers on the opposite side of the 
brain atrophies, as does the superficial layer (fig. 7) on the same side. 


Fig. 6.—Diagram of the visual cortex (from Bing). Zones 4 and 5 make up 
the gennarian stripe. The cells in zone 4 are in three layers. The intermediate 
layer is nutritionally independent of the other two. 


If both eyes have been lost early in life and the visual cortex of this 
person is examined years afterward, both superficial and deep cell 
layers are gone, but the middle layer of cells in the gennarian stripe 
in each half of the brain retains its vitality (fig. 8). Henschen there- 
fore assumes that if this intermediate layer of cells is nutritionally 
independent, it is also functionally independent, and he thinks it fair 
to look on the cells of this central layer as final receptors placed between 
cells linked with retinal cones (or rods) located at corresponding points 
in each of the two layers of the opposite binocular half field. Thus a 
final receptor in the intermediate zone would receive an impression 
from two identically located retinal end-organs, one in the opposite 
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temporal field and one in the homonymous nasal field, but both are 
parts of the same binocular half field. This being the case, one has 
double cortical representation ‘as well as double retinal representation. 

This is quite in harmony with clinical facts, and would explain the 
difficulties found in correcting the vision of antimetropia. If the impres- 
sion received by the final receptor from a nerve cell in the temporal 
field of the opposite binocular half is not of the same quality as or not 
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Fig. 7—Diagram to show the cortical connections of the retinal elements of 
the left eye. The major element of the field of vision of the left eye crosses its 
impressions in the chiasm to reach the deeper layer of cells in zone 4 of the oppo- 
site gennarian stripe. The light rays impressing the minor element of the left 
visual field across the midline in the air to reach the superficial layer of cells in 
zone 4 of the gennarian stripe of the same side. If one considers the binocular 
fields and not the separate ocular fields, contralateral control is evident. 


congruously connected with a fiber coming from the nasal element of 
the binocular half, ‘it is quite reasonable to expect difficulty in blending 
the two impressions, and one finds that this is so in the Pulfrich stereo- 
phenomena. If the patient looks at the pendulum of the Pulfrich 
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apparatus swinging over a fixed upright peg in one plane, with a colored 
glass before one eye only, the pendulum seems to swing in an ellipse, 
and the least amount of light difference necessary to produce this illusion 
is 12 per cent, on the average. If the impressions of the two eyes are 
very unlike, the image of the poorer eye must be eliminated, and the 
pendulum now swings in one plane, because the patient is using 
but one eye. Anything that unbalances the macular impressions of the 











Fig. 8.—According to the work of S. E. Henschen, if both eyes are lost in 
early life, both the superficial and the deep lavers of cells in zone 4 of the gen- 
narian stripe disappear, but the intermediate cell layer remains, thus showing its 
nutritional independénce. 


two eyes in any way, either by reducing light or by blurring the image, 
will produce the same effect. I use the Pulfrich phenomena for this 
investigation rather than cylinders or strong spheres, because the eye 
cannot compensate for a light difference, but it can compensate to a 
certain extent for a lens. If a narrow light difference like this will dis- 
turb the mental image and a greater difference will cause the poorer 
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image to be eliminated from the mental combination, am I not well 
within reasonable limits in claiming that a difference in vision of the 
two eyes: is the main factor in squint and that the deviation is the 
process by which the objectionable image is gotten rid of ? Among this 
line of thought is offered the clinical fact that, except in alternating 
squint and paralytic squint, one eye has much less acute vision than the 
other. If squint caused the poor vision, one should be able to reestablish 
binocular vision by correcting the visual acuity and training the central 
acuity. Again, one should be able to locate the image interesting the 
good eye on the macula of the poorer eye by means of prisms and 
reestablish binocular vision. But these things do not happen. To meet 
these objections, the proponents of the Graefe theory (that the habitual 
suppression of one image to avoid diplopia is the origin of the poor 
vision of the deviating eye) cite—as a parallel effect on a special sense 
exerted in early life—the fact that a child who loses his hearing before 
the age of 4 years will surely become a mute, and if between 4 and 7 
years, will probably become a mute, while a child losing his hearing 
after 7 does not lose his ability to talk. But they forget that even a 
mute can be taught to speak. 

The Pulfrich phenomena show that a very modest difference in 
brightness makes the mental side of the visual act difficult and that a 
higher percentage of difference makes one image so objectionable that 
it must be eliminated. Henschen’s study of the anatomy of the visual 
cortex helps one to understand not only that a difference in brightness 
will make it difficult for the final centrally placed receptor cell to combine 
two impressions, one from an end-organ in one retina (fig. 9) and the 
other from an identically placed end-organ in the other retina, but also 
that a difference in clearness of the vision of the two eyes would be quite 
as objectionable. As soon as the image of one eye becomes objection- 
able, the only way to comfort is suppression. This is accomplished by 
turning the poorer eye so that the image received by its macula in the 
new position is out of focus and blurred and thus much more easily 
eliminated from the mental combination. If an eye turns in, the nose 
blocks off a good part of the field, and if the object looked at is any- 
where close at hand, as a book or newspaper, it will be also out of focus. 
The same is true in divergent squint. A student looking into a 
microscope with the left eye and drawing what he sees under the 
guidance of the right eye and hand is worth looking at. When he looks 
into the microscope, he is looking at infinity with the left eye, but the 
drawing paper and table on which it rests are rather close at hand and out 
of focus, making suppression of the image of the right eye easier. When 
he looks with the right eye at the drawing paper, the left eye is over 
the eye-piece, which is out of focus and serves as a blinder: Generally 
speaking, suppression succeeds in inverse proportion to the visual acuity 
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of the poorer eye. The better the vision of the poorer eye, the harder 
it is to get rid of its image. If the visual acuity of an eye is 20/20, as in 
some cases of paralytic squint, complete suppression is never successfully 
attained. Alternating squint is the one exception to this program, and 
this will be discussed later. From this point of view, squint is a way 
out of a difficulty; not the cause of the poor vision, but the effect 
of poor vision in one eye. It is a subconscious effort to obtain comfort. 
Clinical observation teaches that no patient with much difference in the 
visual capacity of the two’eyes ever uses the two eyes together. If 
the visual acuity of the two eyes is quite alike but very poor, say 
20/50, binocular vision is the rule. If in final visual acuity the two eyes 
are rather alike but one takes a very strong glass and the other does 
not, binocular vision is impossible. Cases of myopia, even with high 
astigmatism, show correction to 20/20 much oftener than cases of 


Fig. 9—Diagram of double cortical representation. The right half of the 
binocular field is represented in the left visual cortex, and vice versa. The lower 
half of the field is at the top of the visual area, and the macular area is at the 
tip of the calcarine sulcus. The peripheral areas of the fields are connected with 
the anterior extremity of the calcarine sulcus. 


hyperopia. It is not unusual in hyperopia with + 4 astigmatism, for 
example, for each eye to see about as well without glasses as with 
them. The difference in macular capacity in myopia can be wider than 
that in hyperopia, and binocular vision may be the habit. Typical 
convergent squint usually begins in early life at about the time when the 
infant is beginning to use his eyes together and at about the end of the 
time when the optic nerves are acquiring their myelin sheaths. The 
optic nerve fibers grow from the retinal ganglion cells toward the brain, 
but the myelin sheath grows from the geniculate bodies in the midbrain 
forward to the eye. No nerve fiber is considered functionally fit until its 
myelin sheath has fully developed. Up to about the seventh month, 
the fetal fovea is the thickest part of the retina. During the last part of 
fetal life, the cone layer of the fovea becomes uncovered. It has been 





946 ARCHIVES OF OPHTHALMOLOGY 


microscopically shown that the fovea tends to variation from the typical 
plan in hyperopic eyes.. The hyperopic eye is an undeveloped eye, and 
most cases of squint are hereditary. It is thought that an under- 
developed or maldeveloped fovea is the commonest cause of the poor 
vision of the converging eye in typical convergent strabismus. The 
decidedly inferior image of the poorer eye becomes an annoyance, as 
it is unfit for combination with that of the better eye. At this time of 
life, the adductors are powerful, and the easiest way to attain suppres- 
sion and comfort is to turn the eye inward. Divergent squint is a 
development of later life, and usually occurs in myopic eyes, which 
_ are elongated especially behind the equator. When the macular capacity 
of one myopic eye falls behind that of its fellow, the eye with the 
poorer image must be turned out because adduction is weak and accom- 
modation low, and the long eyeball cannot easily turn in. Another 
type of divergent squint is the deviation outward of the blind eye or 
the eye with a blind fovea. This is similar to the case of ataxia, 
when the patient’s brain cannot tell where his feet are unless he uses his 
eyes. The fovea is the only part of the retina with the reflex nerve 
connections necessary to direct the eyes. Alternating strabismus seems 
to be a congenital defect of the nerve control of the ocular muscles. 
The brain cannot direct both eyes at the same point at the same time, 
probably because of a congenital defect in the nerve mechanism. Unable 
to direct both eyes so that the maculas will receive the same impres- 
sion, one image must be eliminated, and the choice of which is to go 
brings up the question of the physiologic superiority of the temporal 
half field (nasal retina). These alternating cases usually show very 
good vision in each eye, and it is not easy to suppress the image of an 
eve with good vision. Unquestionably, the habit of suppression in these 
cases becomes much more effective because it begins in early life. When 
the person with alternating squint looks to the right, the right eye is 
used, and vice versa. In looking to the right, the nasal retina of the 
left eye is less important, and therefore its image is the easier of the two 
to eliminate. 

The primitive animal eye is composed of two temporal fields, so to 
speak, and to each of these is added a subordinate and complementary 
nasal field to make the double retinal representation that is characteristic 
of the human race. The nasal half field is smaller than the temporal, 
and is much less efficient. If a patient with hemianopia is examined, it 
is not difficult to show that the eye with the functioning temporal 
field can localize objects very well, but the eye with the functioning nasal 
field does this not at all well. Another way of showing this remark- 
able difference in function is to throw a strong light from different 
directions on the closed lid of an eye with the second eye occluded. 
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No matter what may be the direction from which this strong light 
comes, the patient projects this diffused impression temporally and 
slightly upward. The light is diffused by the lids and scattered all over 
the retina, and the physiologic supremacy of the temporal field asserts 
itself because under these conditions the fovea is no better than other 
parts. In practical work, this fact is of importance when one examines 
patients with cataract prior to operation. If there is enough clear lens 
to allow the fovea to display its powers, all is well, but if the lens is 
very thick or if the cornea or the vitreous becomes thick and cloudy, the 
light used to test the light lense is diffused, and the patient will project 
the impression temporally irrespective of the direction whence it comes. 
One must bear this fact in mind when examining very dense cataracts 
and not allow this apparently false projection to mislead one into the 
error of assuming that the patient has poor light projection. This 
physiologic supremacy of the temporal field is an important factor in 
giving the right eye its localizing influence in the right half of the world 
about one and vice versa. 

The selective effort to suppress one image is well illustrated when 
one looks at some outstanding object and then displaces one eye by finger 
pressure on one globe through the lid. An annoying diplopia occurs 
and the image of the displaced eye becomes alternately dim and bright 
until the untouched eye is covered, whereupon the displaced image is at 
once clear and bright because there is nothing to compete with it. 
An eye that is distinctly inferior to its fellow always shows off to dis- 
advantage. But if the good eye is lost, this poor eye now does its work 
much better than one would think possible. Thus a man with glaucoma 
simplex had 20/20 vision in the one eye and 20/100 in the other. The 
good eye had a much contracted field, and miotics were without effect. 
A broad iridectomy was performed, which was followed by hemorrhages 
requiring repeated iridectomies, and this, in turn, by cataract; finally 
the patient had a blind but peaceful right eye. The eye with 20/100 
vision could not be looked into without dilation of the pupil because of 
corneal scars from ulcers in childhood which were neither trachomatous 
nor due to parenchymatous keratitis. If I had been willing to run the 
risk of dilating the pupil, I might have been able to do so. After the 
right eye became blind, a + 4.50 +1.50 cyl. axis 30° lens brought 
the vision of the left eye up to 20/40. This is the same question that has 
been discussed in connection with the training of the inferior eye in 
cases of squint, and illustrates the two elements to be considered 
as the explanation of a low visual acuity that can be improved to a 
certain point only. The improved vision after training is the maximum 
efficiency, while the poorer record is the original acuity minus the 
effect of habitual suppression. The larger the latter element, that 
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much less will be the former, and vice versa. It will be worth while 
to look over some records of cases to see what they teach in this 
connection. 


REPORT OF CASES 


Case 1.—With a + 1.50 cyl. axis 60° before the right eye the patient read 20/30. 
Before the left eye he had a —0.50 sphere with + 2.50 cyl. axis 180°, which 
enabled him to read 20/40 with difficulty. To all outward appearances, both eyes 
were used constantly, and with the stereoscopic charts of the first and second degrees 
of efficiency there was no difficulty. Perception of depth was defective with the 
third degree charts. With the Bishop-Harman diaphragm test for near, the eyes 
were used together for large letters, but only the right eye registered if fine type 
is used. The difference in the acuity of the two eyes was caused by irregular 
astigmatism. This is a type of intermittent strabismus that would escape detection 
in the usual ocular examination. The. difference between the two eyes was not 
great, and illustrates the more serious effect of irregular astigmatism as compared 
to the effect of regular astigmatism and spherical errors. 

Case 2.—To read 20/20, the patient wore a —6.00 sphere before the right eye 
and a —0.50 sphere —0.50 cyl. axis 30° before the left. The left eye was used 
alone for both far and near. This is the expected result, for even if the acuity 
with correction reaches 20/20, a wide difference in refraction is just as destructive 
to binocular use as a wide difference in acuity, even if the refractive error in the 
latter case is slight. 

Case 3.—The patient read 20/20 with + 0.50 cyl. axis 90° before the right eye, 
and 10/40 with a +2.00 sphere. +1.50 cyl. axis 150° before the left eye. With 
such a wide difference in the efficiency of the two eyes, there never can be binocular 
use. This patient used the right eye alone for near and far. 

Case 4.—The patient read 20/20 with a —1.50 sphere before the right eye and 
20/40 with — 1.00 sphere + 2.00 cyl. axis 15° before the left, but as expected, the 
better eye was used alone except for very large objects and letters. 

Case 5.—The patient read 20/20 with a +2.50 sphere before the right eye 
and 10/50 with a +5.00 sphere and —1.00 cyl. axis 90° before the left eye. For 
large objects both eyes were used, for both far and near, but the better eye was 
employed for all fine work. 

Case 6.—This case illustrates the fact that a high refractive error per se does 
not prevent binocular use, provided both maculas are about equally efficient. This 
patient wore —2.50 cyl. axis 170° and —2.50 cyl. axis 50°, and used both eyes 
for all kinds of work and at all distances. 


There are those who think that a patient who does not use both 
eyes together can be coaxed to do so by using prisms to locate the 
inferior image on the macula of the deviating eye in the squinting ~ 
position. Thus if there is 15 degrees of convergence displacement and 
4 degrees of vertical displacement, by placing corresponding prismatic 
correction before this eye they hope to establish binocular vision. This 
is an error, unless the visual acuity can be brought up within striking 
distance of the better eye. If this prismatic correction is placed before 
the deviating eye, there are discomfort and diplopia until further dis- 
placement of the eye allows the image of the poorer eye to be eliminated 
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from the fusing act by suppression ; this in turn means a renewed devia- 
tion of the eye, which is the way to suppression. This illustrates again 
that squint is an adjustment necessary to obtain comfort whenever the 
macular images are unlike and unfit for combination. 


RESUME 

The essential feature of human binocular vision is double retinal 
and double cortical representation. This seems to be the sine qua non 
of depth perception which enables the person to relate himself to objects 
beyond his reach. Each eye views the object from a different angle and, 
as the stereoscope demonstrates, each eye has its distinctly characteristic 
view of the object. As soon as double retinal representation appears 
in the scheme of life, the sighting mechanism develops and is absolutely 
essential in order that the images of the two eyes may be made con- 
gruous; this is a reflex mechanism with reflex connections in the fovea 
only. Identical macular points must be impressed at all times, but the 
more peripheral retina is capable of an adjustment to changed relative 
positions of the eyes, giving the patient with squint the protection of 
the peripheral retina. The alternative to stimulation of nonidentical 
retinal points is diplopia, on the one hand, or suppression of the image, 
on the other. Suppression is successful in inverse proportion to the 
visual acuity of the poorer eye. It is accomplished by turning the eye 
in order that an out of focus image, without relation to that impressing 
the better eye, now falls on the poorer macula, and this can be easily 
gotten rid of. The combining place of the impressions received from the 
two retinas is in the cerebral cortex, where an area along the calcarine 
sulcus in each occipital lobe, with a special anatomic arrangement of 
the cells, has been shown to be the higher visual center. In the cortex 
of this area is a stripe visible to the naked eye and known as the 
gennarian stripe. This is composed of two layers, of which the deeper 
is made up of nerve fibers running to or from the superimposed layer of 
ganglion cells. The cells of the more superficial of these two layers 
(zone 3) may be divided into three layers, of which the intermediate 
layer is nutritionally independent. The superficial cell layer is con- 
nected with the physiologically inferior and the functionally comple- 
mentary portion of the opposite binocular half field. The deeper cell 
layer is connected with the physiologically superior half of the opposite 
binocular field. The entire right binocular half field is represented in 
the left occipital cortex, and vice versa. The nutritionally independent 
cells of the central layer are regarded as the final receptors of impres- 
sions from end-organs (or a group of end-organs) located in cor- 
responding positions in each element of the opposite binocular half 
field. A change in position of one eye would naturally create confusion 
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because the receptor cell would receive impressions from nonidentical 
retinal points. It has been shown that a modest difference in brightness 
alone (12 per cent) will alter the impression that a pendulum is moy- 
ing in a single plane. Clinical experience shows that any difference in 
the clearness or quality of one image or anything that unbalances the 
impressions of the two eyes makes perception of depth difficult and 
finally impossible. I think, then, that disparity of macular capacity 
has not been given the prominence that it deserves as a factor in 
squint, which in turn is the way out of a difficult situation. When the 
combination of the two layers of impressions become difficult, the only 
relief is suppression of the macular image of the poorer eye, and this 
is attained only by turning the eye in or out. Double cortical representa- 
tion and contralaterality explain the problem that vexed Sir David 
Brewster: “Why an after-image of a bright object observed with one 
eye covered, should affect. also the covered eye.” The final touch to 
clearing up this question is given by Henschen’s discovery of a cell 
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Fig. 10.—The Pulfrich stereophenomenon. The apparent path of the pendulum 
is indicated by the line of arrows, with a smoked glass before the right eye, 
absorbing 20 per cent of light. The pendulum apparently is displaced forward 
14 mm. at the end of the excursion from the right to the left, and 14 mm. backward 
at the end of the excursion from the left to the right. The distance of the observer 
from the pendulum is 4 feet. The test is performed in good daylight. The actual 
path of the pendulum is indicated by the horizontal, lightly dotted line. 


layer of final receptors interposed between the two other cell layers, 
making double cortical representation. The reason why patients with 
antimetropia or anisometropia cannot wear their correction is better 
understood if the cell arrangement described by Henschen is kept in 
mind and the place where the disharmony operates so disastrously is 
transferred from the retina to the cerebral cortex. 

If these ideas are correct, the greatest contribution that one can 
make toward binocular vision is to bring the vision of the poorer eye 
as near to 20/20 as one can get it. If the gap between the two eyes 
is too great to bridge, most of the patients will obtain a way out of the 
difficulty by suppressing the image through turning the eye in (or 
out). A small number will find it difficult to follow this way to comfort 
because the corrected vision of the inferior eye is too poor to combine 
and too good to get rid of easily. This is especially true if scars on 
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the cornea or other types of irregular astigmatism are the causes of the 
poor vision. One must then favor suppression by correcting only 
the good eye. As long as there is a marked difference in the corrected 
visual acuity, it is not possible to reestablish binocular vision, and as 
the typical case of squint usually has a hereditary cause, a transmitted 
maldevelopment of the eye and its macula, one cannot hope to get the 
two eyes to work together. Despite this, the correction of squint by 
surgery, although a cosmetic improvement only, is one of the greatest 
achievements of ophthalmology. 

To many, fusion means that the ocular muscles are working well, 
and if there is no fusion (or binocular vision), attention to the ocular 
muscles will amend the error. It seems more reasonable to say if 
the maculas are alike or nearly so, or can be corrected to this relation, 
attention to the muscles is indicated to attain fusion. On the contrary, 
fusion cannot be attained with unlike macular capacities. Worth defined 
squint as a loss of the fusion faculty, and this has been accepted as 
a step toward a solution. As a matter of fact, he really said that the 
patient with squint is not using both eyes together, and nothing more 
than that. Speech is looked on as a faculty because there is an area 
in the cerebral cortex which, put out of commission, means loss of 
speech. There is no such area for fusion, which on the contrary seems 
to be an automatic reflex action necessary to avoid diplopia. If one 
assumes that there are two areas of most acute vision in each retina, to 
avoid diplopia both foveas must at all times register on the same point. 
The ocular muscles under reflex nerve control perform this most 
important task of directing the eyes, and the foveas are the only parts 
of the retinas with these reflex connections. The conflict of images in 
diplopia, according to Henschen’s discovery, takes place in the brain, 
and the most important prerequisite to fusion of the separate retinal 
images of two dimensions into a single image of three dimensions is 
an approximately equal visual acuity. The importance of including 
in the usual ocular examination tests to determine whether the two 
eves are used together is evident. These tests should include both far 
and near use of the eyes, and, for every day use, Wells’ charts and the 
ordinary hand stereoscope give the best results for the distant test. The 
Bishop-Harman diaphragm test is the best test for near work. The pres- 
ent definition of squint as an evident departure of one eye from the line 
of regard is too indefinite for use today, as the word “evident” comes 
from the day when the naked eye of the observer was the accepted way 
of deciding the presence or absence of squint. If one eye does not take 
part in the process, squint is present, irrespective of the amount or 
evidentness of the deviation, and the naked eye cannot decide the ques- 
tion if the deviation is not great. But the real question is, “Does the 
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second eye participate?” This is the real crux of the matter, and the 
number of cases of so-called “phorias” will be fewer and the cases of 
intermittent strabismus will be correspondingly greater in number 
if patients are examined as a routine measure for binocular vision at 
both near and far. 

If one knows whether the patients have binocular vision or not, 
prism correction and muscle operations can be limited to the cases 
actually requiring these measures. It is not worth while prescribing 
prisms on the findings of Maddox rod tests nor on this basis is it safe 
to operate unless one knows the visual acuity with and without cor- 
rection and also whether the patient uses the eyes together or not in 
his everyday work. Maddox rod and similar tests are not physiologic, 
and deductions based on the use of bright test lights in a dark room 
require checking up in daylight under normal working conditions. This 
explanation of squint as the inevitable result of dissimilar retinal images 
too unlike to be successfully combined by the brain into a single mental 
image of three dimensions also explains the common objection that 
now and then there are cases of squint in young children that may be 
changed over to the other side by the use of atropine in the better eye, 
instilled with the idea of compelling the use of the poorer eye. That 
this happens is not at all unusual, and is to be expected when the dif- 
ference in visual acuity of the two eyes is not great. The visual 
acuity of the good eye without atropine is decidedly better than that 
of the poorer eye. The amblyopia of the poorer eye in these cases has 
a large element of habit suppression and a lesser degree of original 
macular inferiority. The vision of the better eye is much lowered by 
the atropine instilled for just that purpose. The image of the poorer 
eye, with its accommodation unimpaired by atropine, soon loses its ele- 
ment of habit suppression and is then decidedly superior to the image 
of the better eye under atropine, and the conflict between the two unlike 
retinal images is renewed. As in the original state, the poorer image 
must be eliminated, and the atropinized eye will now turn in to allow 
suppression of the worse image. As soon as the atropine is discontinued, 
the original state is reestablished, although now and then an ordinary 
squint has been turned into a typical alternating strabismus. Occa- 
sionally the changed status of the poorer eye becomes permanent, and 
this shows that the difference in macular efficiency of the two eyes has 
never been great and that the habit element was transferred from one 
eye to the other, tipping the scales of decision. 
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COMPARATIVE USE OF ATROPINE AND 
HOMATROPINE CYCLOPLEGIA 


To the Editor:—In the opening paragraph of Dr. Louis Bothman’s 
recent article on homatropine and atropine cycloplegia (Arch. Ophth. 
7: 294 [Feb.] 1932), it is stated that no comparative study could be 
found in the medical literature. 


My article on “Comparative Use of Atropin and Homatropin for 
Cycloplegia,” which was read before the Section of Ophthalmology of 
the New York Academy of Medicine in 1904, was unfortunately pub- 
lished in an obscure journal, the Medical Digest (October, 1904). 
There is a reprint of this article in the library of the New York Academy 
of Medicine. 


In twenty-three cases the results were identical; thirteen accepted 
+ 0.25 s. more under atropine; two accepted + 0.50 s. more; one 
accepted + 0.25 cyl. more in one eye; one accepted + 0.25 s. less in 
both eyes, and one accepted + 0.25 less in one eye. 


My conclusions were, that, when properly used, homatropine was a 
satisfactory and reliable cycloplegic. 


Dr. Bothman’s conclusions were that atropine is a better cycloplegic 
than homatropine and should be used more in refraction. With this I 
do not agree. Nobody will dispute that atropine is the more powerful 
and produces slightly more cycloplegia than homatropine, but that does 
not prove that it is a better cycloplegic for the estimation of the refrac- 
tive error. The obvious disadvantage of its long duration more than 
offsets its slightly greater cycloplegic effect, with the exception of the 
rare cases in which prolonged cycloplegia is desired. 

If complete cycloplegia is the desideratum, why not use scopolamine, 
the cycloplegic effect of which exceeds that of atropine to about the 
same degree as atropine exceeds that of homatropine when properly used 
and lasts but half as long? 


With the quotation of Duane in the second paragraph of my article in 
the Medical Digest, I am in absolute agreement; we all know that he 
was a master of refraction. 


My criticism of the paper and the conclusions is that homatropine 
was not given a fair trial. Dr. Bothman states that he followed the 
usual or accepted manner of administering these drugs. With this I 
cannot agree. My own method of using atropine for refraction is 1 
drop in each eye three times a day for three days and 1 drop the morn- 
ing of the examination, a total of 10 drops. I think that most oculists 
will concede that this is a sufficient quantity to insure practically com- 
plete cycloplegia. 

Dr. Bothman uses 14 drops; if even 1 drop was omitted, the case 
was excluded. The use of homatropine was not conducted in a manner 
to insure its complete cycloplegic effect. 
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I quote from G. E. de Schweinitz’ “Diseases of the Eye” (ed. 4, 
Philadelphia, W. B. Saunders Company, 1903, p. 141): 

“To use this drug properly it must be employed by cumulative 
instillations in the strength of eight to sixteen grains to the ounce, one 
drop of such solution being used every ten or fifteen minutes, for an 
hour and a half preceding the determination, and then waiting forty 
minutes. At the end of this time the maximum effect of the drug 
upon the accommodation is secured. In the opinion of some surgeons 
this drug is an insufficient paralyzer of accommodation but if caution, 
in regard to the cumulative instillations is observed, and the rule given 
above carefully followed very satisfactory results may be obtained. Its 
influence may be neutralized by eserin.” 


Many critics of the inadequate cycloplegic effect of homatropine in 
weaker solutions have tried 2.5 or 3 per cent solutions with resulting 
toxicity, photophobia, conjunctival irritation and spasm. 

The late Dr. George M. Gould, for all his eccentricities, prejudices 
and dogmatism, was one of the most skilful refractionists who ever 
lived. It was he who taught how homatropine should be used, but he 
had so thoroughly antagonized his former friends and associates that 
most of them refused to listen to any of his suggestions. 

We all know that cocaine is a powerful mydriatic and a slight 
cycloplegic. Dr. Gould discerned that a small quantity of cocaine added 
to his homatropine solution in some unexplained manner added markedly 
to its cycloplegic effect. 

Furthermore, as it lessened toxicity and did away with photophobia, 
spasm, congestion and conjunctival irritation, the same effect could be 
produced with a somewhat weaker solution. 

From 1900 to 1905, Dr. Charles W. Kinney, Dr. Homer E. Smith 
and I became ardent disciples and friends of Dr. Gould, visiting him 
often and carrying on active correspondence with him. As a result, the 
routine of the four of us became practically the same. With the pass- 
ing years I learned: 


1. The homatropines of various firms do not all give equal satis- 
faction. I now use only that manufactured by Merck and Company. 


2. The solution must be freshly made, as it soon liberates a small 
amount of atropine (to save time some druggists keep a stock solution 
of both mild silver protein and homatropine from which they fill pre- 
scriptions ). 


3. Atropine is sometimes substituted for homatropine. (Once was 
enough for me.) 


4. Few untrained persons (even some nurses) can instil drops 
with sufficient intelligence and skill to insure complete cycloplegia. 


I now purchase homatropine (Merck) in 1 drachm vials, and make 
my solution as follows: cocaine hydrochloride, 2 grains (0.13 Gm.) ; 
homatropine hydrobromate, 8 grains (0.51 Gm.) ; distilled water, 1 
ounce (30 Gm.). This is about 1.66 per cent homatropine and a trifle 
less than 0.5 per cent cocaine. 

The objection that cocaine roughens and clouds the cornea is not 


valid, and many of my patients read 20/15 and even 20/10 (with correc- 
tion) under this cycloplegia. 
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Practically all patients get their drops in the office.. Exigencies 
requiring their use at home do not average more than once a month. 
They are told when the appointment is made that the examination 
will consume at least two hours. The drops are instilled every ten 
minutes for one hour (seven times), and at least fifteen minutes is 
allowed to elapse before the patient is taken to the refracting room. As 
a brief retinoscopy, oblique illumination and ophthalmometer reading 
are done, about twenty minutes elapses before the actual examination at 
the trial case begins. 


If normal vision is not obtained more careful retinoscopy is done, 
examination of the fundus being deferred until last, since the bright 
light of the ophthalmoscope often blurs the vision for several minutes. 


Physostigmine (eserine) is instilled from one to four times at five 
minute intervals, depending on the age of the patient, the degree of 
hyperopia and the necessity of immediate use of the eyes. 


This procedure does away with the old prejudice against the use 
of drops, and no fear of the development of glaucoma need be 
entertained. 


Homatropine is used for children down to the ages of 5 or 6 years, 
atropine being used only on smaller children and in cases of convergent 
squint. Occasionally, an obstreperous child is brought to me, and a 
single instillation of scopolamine is made. 

Drs. Gould, Kinney, Smith and I have used homatropine with per- 
fect satisfaction more than a hundred thousand times in the last thirty 
years, and I know that Dr. Duane used it in thousands of cases. 


I feel sure that if Dr. Bothman will repeat his comparative tests of 
atropine and homatropine, adding cocaine to the homatropine, instilling 
it seven times and allowing twenty minutes to elapse after the last 
instillation, he will agree with me that homatropine is as good a cyclo- 
plegic for the estimation of refraction as is atropine. 


Linn Emerson, M.D., Orange, N. J. 


[ Eprtor’s Note.—Dr. Louis Bothman’s reply to Dr. Emerson’s com- 
munication was received too late for inclusion in this issue. It will 
appear in the July number. | 





Notes and News 


EpiTtED BY JOHN HERBERT WAITE 


SOCIETY NEWS 


American Academy of Ophthalmology and Oto-Laryngology.— 
At the meeting of the American Academy of Ophthalmology and Oto- 
Laryngology which takes place at Montreal, Sept. 19 to 23, 1932, the 
guest of honor will be Lieut.-Col. R. E. Wright, of Madras, India, who 
will speak on “Certain Aspects of Cataract Work.” There will be a 
joint session on September 20, at 9 a. m. In the Section of Ophthal- 
mology, the following program has been arranged: 


On the subject, “The Progress of General Medicine in Relation to 
the Eye, Ear, Nose and Throat,” the following papers will be read: 
“Blood Dyscrasias,’ Dr. O. H. Perry Pepper, Philadelphia; ‘“Cardio- 
vascular Diseases,’ Dr. James P. O’Hare, Boston; “The Progress of 
Medical Neurology,” Dr. Wilder G. Penfield, Montreal, Canada; 
“Metabolic Studies of Diseases of the Eye, Ear, Nose and Throat,” 
Dr. I. M. Rabinowitch, Montreal, Canada, and “Summary and Discus- 
sion,” Dr. Perry G. Goldsmith, Toronto, Canada. 

The second meeting of the section will be on Wednesday, September 
21, and the following papers will be read: ‘‘Astigmatic Charts Versus 
Crossed Cylinders: Results in a Hundred Office Cases,” Dr. W. B. 
Lancaster, Boston; “Recent Developments in Trachoma Investigations,” 
Dr. Harvey J. Howard, St. Louis; “A Study of Disturbances of 
Carbohydrate Metabolism in Relation to Cataract (Report),” Dr. Daniel 
B. Kirby, New York; “Lens Histology,” Dr. J. S. Friedenwald, Balti- 
more; “Detachment of the Retina; the Guist Operation: Report of 
Cases,” Dr. H. S. McKeown, Bronxville, N. Y., and “Fixation Nystag- 
mus: Report of a Case,” Dr. A. F. Luhr, Buffalo, and Dr. John Eckel, 
Buffalo (by invitation). 

One of the evenings will be devoted to discussions on “The Modern 
Trend of Undergraduate Medical Teaching.”’ The subject will be intro- 
duced by Dr. C. F. Martin, Dean, McGill University, Montreal, Canada, 
and will be discussed by Dr. Frank E. Burch, Dr. Walter B. Lancaster 
and Dr. Harry S. Gradle. 

The usual postgraduate instruction will be given on Wednesday, 
Thursday and Friday evenings (September 21 to 23). 


German Ophthalmological Society.—The society met in Leipzig 
on May 19, 20 and 21. The following papers were read: 


1. Baurmann (Gottingen): The Structure of the Vitreous. 

2. Best (Dresden): Can the Optic Nerve Be Stimulated Electric- 
ally ? 

3. Blaickner (Salzburg): The Pathology of Lamellar Capsular 
Glaucoma. 

4. Biicklers (Tiibingen): Experimental Investigations on _ the 
Regeneration of the Retina After Partial and Total Extirpation. 
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5. von Binau (Leipzig): Structure and Consistency of the 
Vitreous. 

6. Briickner (Basel): Ocular Tuberculosis and Body Structure. 

7. Clausen (Halle): Operative Treatment of Retinal Detachment. 

8. Comberg (Berlin): Permeability of the Eye to Light Under 
Different Experimental Conditions. 

9. Elschnig (Prague): The Mode of Action in Cyclodialysis. 

10. Engelking (Cologne): Color Vision Weakness. 

11. Fischer and Buch (Berlin): Distance Vision (Egocentric Esti- 
mation of Distance). 

12. Fischer (Leipzig): The Pharmacodynamics of a Fall in 
Pressure. 

13. Fleischer (Erlangen): Neurogenic Diseases of the Eye. 

14. Franceschetti (Basel): Sensibility of the Cornea. 

15. Goldmann (Bern): The Development of Fire Cataract. 

16. Gonin (Lausanne): Detachment of the Retina as the Result oi 
an Injury. 

17. Griiter (Marburg): The Biology of Staphylococcus. 

18. Guist (Vienna): Arterial Hypertony and Fundus Changes. 

19. Guist: Report on the Operation for Detachment with Caustic 
Potash. 


. Hamburger (Berlin): Acute Glaucoma and Acute Inflamma- 


. Hartinger (Jena): A New Corneal Reflectograph. 
. Hertel (Leipzig): Investigations with a Spherical Adaptometer. 
. van der Hoeve (Leiden): Has the Eye a Center of Rotation? 
vom Hofe (Cologne): Reaction of Rabbits with Syphilis of 
Different Stages After Intra-Ocular Injections of Nonspecific Serums. 

25. Horniker (Trieste): Clinical and Histologic Contribution on 
Tuberous Sclerosis. 

26. Jaensch (Breslau): Vitreous Inoculation with Liquor. 

27. Jess (Giessen): Experimental Foundation for High Frequency 
Currents in the Eye in the Treatment of Detachment of the Retina and 
Extraction of the Lens. 

28. Igersheimer (Frankfort): Experimental Contribution to the 
Pathology of the Lens. 

29. Kronfeld (Chicago): Diffusion from the Anterior Chamber. 

30. Kriickmann (Berlin): Intra-Ocular Inflammations. 

31. Kubik (Prague): The Action of Subscleral Iridencleisis. 

32. Kyrieleis (Wurzburg): Pathogenesis of Albuminuric Retinitis. 

33. Lindner (Vienna): Experiences with the Undermining 
Methods in Detachment Operations. 

34. Linksz (Budapest): The Treatment of Glaucoma and Its Rela- 
tion to.the Vegetative Nervous System. 

35. Lobeck (Jena): Metabolism of the Eye with Detachment of the 
Retina. 

36. Lowenstein (Prague): Biology of the Corneal Tissue. 


37. Lyding (Leipzig): The Depth of the Anterior Chamber in 
Osmotic Hypotony. 


38. Marchesani (Munich): Catgut Anaphylaxis. 
39. Meesmann (Berlin): Additional Investigations on the Total 
Blood Flow and Oxygen Consumption in the Eye of a Rabbit. 
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40. Muller (Basel): The Causes of Cataract. 

41. Mylius (Hamburg): How to Influence Intra-Ocular Pressure 
\Vithout Medicine. 

42. Niess] von Mayendorf (Leipzig): Localization and Pathology 
of the Cortical Macula. 

+3. Oloff (Kiel): Acquired Disturbances of Color Sense. 

+4. Pascheff (Sofia): Histologic Examinations in Erythema Multi- 
iorme of the Conjunctiva. 

45. Passow (Munich): The Depressor Action and Chemical Fea- 
tures of a Substance Obtained from the Retina and Brain. 

46. Paul (Liineburg): Localization with the Ophthalmoscope. 

47. Poos (Minster): Metabolism of the Eye. 

48. Reichling (Berlin): Fundus Changes in Panmyelophthisis. 

49. Riehm (Wurzburg): Experimental Investigations on the 
\ction of the Patient’s Blood in the Anterior Chamber. 

50. Roese (Greifswald): Starling’s Heart and Lung Specimen as 
Circulatory Pump for Surviving Isolated Dog’s Head. 

51. Rohrschneider (Greifswald): The Form of Pigment that Is 
Deposited in the Cornea in Pseudosclerosis. 

52. Safar (Vienna): Treatment of Detachment of the Retina with 
Electrodes and Multiple Diathermic Applications. 

53. Safar (Vienna): Electrosurgical Treatment of Severe Spasm 
of the Lids. 

54. Sallmann (Vienna): Lenticular Astigmatism. 

55. Schieck (Wurzburg): Treatment of Tuberculous Diseases of 
the Anterior Eye with Injections of the Patient’s blood into the Ante- 
rior Chamber. 

56. Schmelzer (Erlangen): The Pressure-Reducing Action of 
Certain Agents of the Eye. 

57. Schmerl (Nauen): Electrosurgical Operations on the Eye. 

58. Schmidt (Bonn): Variations in the Amount of Blood Present in 
a Rabbit’s Eye After Intra-Ocular Injections. 

59. Seidel (Jena): The Psychic Influence on _ Intra-Ocular 
Metabolism. 

60. Sondermann (Berlin) : The Development of the Muscles of the 
Iris. 

61. Stein (Prague): Topography of the Ora Serrata. 

62. von Szily (Miinster): The Origin of Bifurcation of the Optic 
Nerves in Vertebrates. 

63. Thiel (Berlin): Importance of Roentgen Diagnosis of the 
Skull in Diseases of the Eye. 

64. Thies (Dessau): Retrobulbar Neuritis (Leber) and the Endo- 
crine System. 

65. Velhagen (Halle): The Action of Acetylcholine-Like Sub- 
stances on the Eye. 

‘ 66. Weckert (Goslar): New Methods of Treating Amblyopia in 
oquint. 


67. Wegner (Freiburg): Isolation of the Head of a Dog and the 
State of the Surviving Eye. 


68. Werdenberg (Davos): Ocular Tuberculosis and Intrathoracic 
Findings. 
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69. Weve (Leipzig): Diathermic Procedures in the Treatment of 
Detachment of the Retina. 

70. Zenker (Leipzig): The Formation of Crystals in Tears and 
Intra-Ocular Fluids. 

71. Zeiss (Leipzig): Underground Examination of Miner’s Nys- 
tagmus. 

The following demonstrations were given: 

1. Aruga (Barcelona): Technical Remarks on the Operative Treat- 
ment of Detachment of the Retina. 

2. Ascher (Prague): The Histology of Pigmentary Degeneration 
of the Retina. 

3. Bartels (Dortmund): The Operation of Detachment of the 
Retina According to Guist. 

4. Baurmann (Gottingen): Ultramicroscopic Structure of the 
Vitreous as Compared with the Histologic Specimen. 

5. Comberg (Berlin): 1. An Ophthalmoscope for the Localization 
of a Retinal Tear. 2. A Simple Method of Determining Disturbances 

of the Light Sense. 
6. Engelking and Hartung (Cologne): A New Adaptometer for 
Clinical Use. 

7. Fischer (Leipzig): Reflex Photographs. 

8. Goldmann (Bern): A New Measuring Ocular for the Slit- 
Lamp. 

9. Graff (Rathenow): A Measure for Differences in Level in the 
Eyeground. New Ophthalmologic Instruments. 

10. Guist (Vienna): Photographs of the Eyeground in Three 
Colors. 

11. Hertel (Leipzig): An Operating Lamp. 

12. von Hippel (Gottingen): The Luntz Apparatus for Making 
Measurements of Macula Preservation as Well as for Clinical Para- 
central Scotomas. 

13. Jaensch (Breslau): Cystic Tumors in the Neighborhood of 
the eye. 

14. Jess (Giessen): Poliosis and Bilateral Iridocyclitis in Adiposo- 
genital Dystrophia. 

15. Junius (Bonn): Unusual Eyeground Pictures. 

16. Kronfeld (Chicago): Ocular Muscles in Hyperthyroid Exoph- 
thalmos After Operation on the Thyroid. 

17. Kriickmann (Berlin): Specimens of Focal Foci. Conditions 
in the Nose and Throat that Are Similar to Trachoma. 

18. Kugelberg and Nordensen (Stockholm): Colored Pictures of 
Eyeground. 

19. Lauber (Warsaw): A _ Light-Projecting Apparatus for 
Perimetry. 

20. Lindner (Vienna): A Model to Demonstrate Detachment of 
the Retina. 

21. Lowenstein (Prague): 1. Histology of Corneal Tuberculid. 
2. Cataract and Testicular Implantation. 

22. Meesmann (Berlin): 1. Glassblower’s Cataract in a Patient 
30 Years of Age After Two Years’ Work in a Glass Foundry. 2. 
Exogenic Cataract in Porphyruria. 
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23. Pascheff (Sofia): 1. Ecchinococcus of the Orbit. 2. Tumors 


of the External Ocular Muscles. 3. Ocular Disturbances in Tower 
Skull. ‘ 

24. Passow (Munich): The Regulation of Light Intensity for 
Campimetry in a Dark Room. 


25. Reichling (Berlin): The Involvement of the Iris in Myeloid 
Leukemia. 


26. Roessler (Bozen): A New Fixating Apparatus for Perimetry. 


27. Rohrschneider (Greifswald): The Morphology of Roentgen 
Cataract. 


28. Seidel (Jena): Anatomic Study of Early Stages of Angioma- 
tosis Retinae. 


29. von Szily (Minster): Clinical and Microscopic Demonstra- 
tions. 


30. Thiel (Berlin): Demonstrations. 
31. Tschermak and Seysenegg (Prague): A New Apparatus. 


32. Velhagen (Halle): Eyegrounds in Retinocerebral Degen- 
eration. 


33. Weve (Utrecht): An Apparatus for Ballistic Tonometry of 
the Eye. 


34. Zeidler (Leipzig): Spodographic Specimens. 
35. Zeiss (Leipzig): An Addition to Wiedersheim’s Photo-Nystag- 
mograph. 


Netherlands Society of Ophthalmology.—The society will celebrate 
its fortieth anniversary in June at Groningen. It has created a Donders 
Lecture in memory of the great Dutch ophthalmologist. This lecture 
will be given every five years. The first one, coming this year, will be 
delivered by Professor Vogt, of Zurich. 


New York State Society.—The Section on Ophthalmology and Oto- 
Laryngology of the Society met on May 24 and 25 in the Georgian 
Room, Hotel Statler, Buffalo. The program was as follows: May 24. 
“Symposium on Exophthalmos”: 1. “Exophthalmos, Its Relation to 
Nasal Sinus Disease,” Dr. Raymond W. Hawkins, Rochester. 2. “The 
Ocular Symptoms,” Dr. Harold H. Joy, Syracuse. 3. “Pathology and 
Intra-Ocular Changes, Lantern Slide Demonstration,” Dr. Algernon 
B. Reese, New York. 4. “Treatment, Lantern Slide Demonstration,” 
Dr. Webb W. Weeks, New York. May 25. “Symposium on Retro- 
bulbar Neuritis”: 1. “Ocular Symptoms, Lantern Slide Demonstra- 
tion,” Dr. Arthur J. Bedell, Albany. 2. “Rhinological Symptoms,” 
Dr. Gordon D. Hoople, Syracuse. 3. “The Medical and Neurological 
Symptoms,” Dr. Wardner D. Ayer, Syracuse. 4. “Pathology,” 
Dr. Albert C. Snell, Rochester. “Symposium on Maxillary Sinusitis.” 


GENERAL NEWS 


International Congress of Ophthalmology.—The International 
Congress of Ophthalmology will hold its next session in Madrid on 
April 16 to 22, 1933. The two official themes and the names of those 
invited to present them are: I. Tuberculosis of the Iris and Corpus 
Ciliare. (a) Modern Methods of Treatment, Dr. E. V. L. Brown, 
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University of Chicago; (b) Pathologic Anatomy, Prof. J. Igersheimer, 
Brentanostrasse 1 Frankfort-on-Main, Germany; (c) Diagnosis and 
Differential Diagnosis, Dr. Henry Lagrange, 5 Avenue Daniel Lesueur, 
Paris VII, France. II. Detachment of the Retina. (a) Etiology, 
Dr. H. Arruga, Aragon 271, Barcelona, Spain; (b) Medical Treat- 
ment, Prof. G. Ovio, Viale Castro Pretorio 66, Rome, Italy; (c) Opera- 
tive Treatment, Prof. Dr. A. Vogt, Ramistrasse 73, Zurich, Switzerland. 
The reports should refer preferably to subjects related to the official 
themes. Only a certain number of these, on condition that the Inter- 
national Council accepts them previously by reason of their originality 
and interest, may deal with independent subjects. 

All scientific meetings will be held in the same premises. An exhibi- 
tion will be arranged comprising two different departments: (1) 
anatomic specimens, casts, instruments, books and pictures, under the 
management of Dr. M. Lopez Enriquez, Avenida Pi y Margall 5, 
Madrid; (2) photographs, roentgenograms and moving pictures, under 
the management of Dr. S. Moreno, Principe 41, Madrid, and Dr. M. 
Rivas Cherif, Columela 6, Madrid. Manufacturers of instruments and 
apparatus, publishers and dealers in pharmaceutical products used in 
ophthalmology will exhibit their respective products. 

It is requested that two typewritten abstracts be submitted of each 
paper that is to be presented at the congress—one with a maximum of 
four hundred words and the other of sixty words (five copies of each 
astract). The first abstract will be sent to the ophthalmologic press 
and the other to the general medical press. These abstracts should be 
submitted to the secretary-general of the congress, Dr. Francisco 
Poyales, Olozaga 3, Madrid, before Nov. 1, 1932, in order to give time 
to publish all these summaries in one book which will be sent to all the 
congressists before the opening of the meeting. 

For the purpose of providing a souvenir of this important gathering, 
a portrait album of all the congressists will be published. 

Those who desire to take part in this congress will please send to the 
secretary-general, Dr. Francisco Poyales, Olozaga 3, Madrid, the 
inscription form, accompanied by $10 (U. S. A.) or 50 Swiss francs, 
to cover the inscription fees. The fee for ladies and other members of 
the congressists’ families is $5 (U. S. A.) or 25 Swiss francs, per 
person. 

In honor of the congressists, several events will be arranged: official 
receptions, bull fights, theater parties, visits to museums and trips to 
historic cities near Madrid. A detailed program of these events will be 
available in due time. 








Abstracts from Current Literature 
EDITED BY Dr. WILLIAM ZENTMAYER 


Blind 


CAUSES OF BLINDNESS IN APULEIA. DE MAsr, Ann. di ottal. e clin. ocul. 


59: 513 (Sept.) 1931. 


Although based on an inexact definition of blindness, the number of 
blind in Italy at the census of 1911 was estimated at 28,211, or 8.1 per 
ten thousand inhabitants. In most countries the number of blind is 
between 3.6 and 8.5 per ten thousand, India having the largest reported 
number, 15 per ten thousand. 

In a more detailed study of the population of the state of Apuleia, the 
author found 305 persons blind in both eyes, 500 blind in one eye and 600 
with vision less than 1/20 in the better eye. Of the cases of blindness, 
19 per cent were due to trachoma, 15 per cent to disease of the optic 
nerve, 11 per cent to glaucoma, 11 per cent to retinitis, 7 per cent to dis- 
ease of the cornea, 6 per cent to ophthalmia neonatorum, 8 per cent to 
disease of the choroid and ciliary body, 3 per cent to buphthalmos, 2.9 
per cent to trauma and 2 per cent to congenital cataract. 

In frequency of trachoma among the population, Apuleia is second 
in Italy only to Sardinia, the incidence in the schools varying from 30 to 
4+ per cent. Of the patients seen in clinics, 68 per cent are affected with 
trachoma. 

The disease next in importance is syphilis, accounting for at least 
half of the patients blind from disease of the optic nerve and for a 
large number in other groups. S. R. Grrrorp. 


Conjunctiva 


THe PRESENT TREND OF THOUGHT REGARDING VERNAL CONJUNCTI- 
vitis. M. W. Jacozss, Am. J. Ophth. 14: 640 (July) 1931. 


The author reviews the literature on vernal conjunctivitis, first dis- 
cussing its possible relationship to vagotonia and lessened suprarenal 
function. Thyroid and hypophyseal insufficiency with related physical 
anomalies in growth are considered as factors, and allergy is discussed. 
Axenfeld first noted the occurrence of vernal conjunctivitis with skin 
conditions, and Junius suggests that photosensibility may explain both 
conditions. Epinephrine, fibrolysin, lactic acid and radium are dis- 
cussed under treatment. The author suggests that any.work done 
should embrace the influence of vagotonia and the endocrine glands, 
and allergy. Photosensibility also merits attention, and a great deal of 
work on hematology will probably be required. WS ate 


CoNJUNCTIVITIS IN INDO-CHINA. KELLER, Arch. d’opht. 48: 348 
(May) 1931. 


The statistics that Keller presents indicate that the various forms of 
conjunctivitis comprise about four fifths of the diseases of the eye if 
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trachoma is included. In discussing the general etiology of these con- 
ditions, the author is of the opinion that while the high humidity and: 
temperature of that country are undoubtedly of importance, the low 
degree of personal hygiene among the people plays a much greater part. 
He believes that there will be a great decrease in the incidence of these 
conditions when the principles of hygiene are developed and enforced. 
Acute conjunctivitis due to the Koch-Weeks bacillus is the most fre- 
quent form encountered. It does not differ from that seen in other 
latitudes. Diplobacillus conjunctivitis is quite frequent, but is not so 
common as the other type. Gonococcic conjunctivitis is worthy of 
special attention in this country for two reasons. In the first place, its 
origin is almost always extragenital ; in the second place, it is frequently 
the cause of blindness. In Indo-China two thirds of all blindness is 
due to gonococcal conjunctivitis, the remaining third being due to syphi- 
lis and glaucoma. The author does not believe that trachoma should 
be listed as a cause of blindness, although it greatly diminishes the 
acuity of vision. The course of gonococcal conjunctivitis does not 
differ from that seen in Europe. 

The author describes a type of hypertrophic conjunctivitis that is 
easily mistaken for trachoma. It comes on suddenly and may involve 
one or both eyes. It may last six weeks, two months or a year or more, 
but complete cure finally results. The usual antitrachomatous treatment 
has an unfavorable effect. Silver nitrate, mild silver protein and irri- 
gations with 1: 10,000 mercury oxycyanide have given the best results. 


S. B. Martow. 


Cornea and Sclera 


Two Rare CorNEAL CoNnpDITIONS: ACUTE CONICAL CORNEA AND 
KERATOCONUS Posticus CircuMscRiptus. T. H. BUTLER, Brit. 


J. Ophth. 16: 30 (Jan.) 1932. 


The patient presenting the acute conical cornea was a miner, 30 years 
of age. Two years previously he had applied for treatment with a “rust 
ring” near the center of the left cornea. At that time the vision of the 
right eye was 2/60, not improved by spheres, while that of the left eye 
was 6/36, and with — 2 D. equaled 6/18. No note was made of the 
corneas, but as they were both examined it is certain that no obvious 
conical cornea was present. The patient now presented a fully developed 
conical cornea of the right eye quite typical in appearance. The cone 
was acute with a sharp apex, where there was very obvious nebula. The 
visual acuity was reduced to hand movements. 

Examination with the slit-lamp showed that the conical cornea had 
nothing in common with the orthodox variety. The right cornea was 
enormously thickened at the apex of the dome. There were large 
cavities under the epithelium which did not raise it above the common 
surface. At the base of the cone, in the region of Descemet’s membrane. 
there was a large bleb, which was seen only by retro-illumination. The 
left cornea had superficial opacities here and there, and in the region of 
each opacity the cornea was thin. There was no suggestion of any 
ectasia of the left cornea, or of keratoconus. 
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Eight months later the conical cornea was present as at the first, but 
the apex was not so acute. The slit-lamp showed that all the thickening 
had disappeared. There were no blebs and no spaces under the epithe- 
lium. The cornea had exactly the same appearance under the slit-lamp 
as the left cornea. It was irregular in thickness, but on the whole thinner 
than a normal cornea. The only difference was that the right cornea 
showed a fully developed keratoconus, whereas the left had a normal 
shape. 

The vision in the right eye had fallen to perception of light. 

It seems obvious that the changes that took place in each cornea were 
fundamentally the same, but that in the right a rupture of the endothelial 
layer had taken place which led to the acute keratoconus. 

In 1930, the author described a condition which he termed kerato- 
conus posticus. He recently reported a case in which this condition was 
present. The patient was a man 29 years of age, who asked for glasses. 
Three years previously he had a splash of hot lead into this eye. The 
right eye had been removed because of injury. The vision of the left 
eye was 6/12. The fundus was normal; there was no paralactic distor- 
tion, nor did the examination with Placido’s rings show distortion. The 
slit-lamp showed that there was a slight flattening of the external corneal 
surface opposite to a posterior basin, and that there was some sclerosis 
of the cornea in this region. A year later the anterior surface was fiat- 
tened. There was a change in the axis of the cylinder and improved 
vision indicating a probable change in the condition. The author ascribes 
the condition to contraction, probably the result of some inflammatory 


process induced by the lead burn. W. Zeunrwaves. 


BLUE SCLEROTICS AND ASSOCIATED DEFECTS: STUDY OF Four FAmI- 
LIES WITH NoTES ON THEIR MINERAL METABOLISM. G. H. 
STEVENSON and D. P. CuTHBERTSON, Lancet 2: 782 (Oct. 10) 
1931. 


Stevenson and Cuthbertson give pedigree tables of four families one 
or more of whose members have suffered from one or more of the 
associated defects of bone fragility, blue sclerotics, otosclerosis and lia- 
bility to dislocations and sprains. Metabolic studies revealed definitely 
diminished retentions of calcium, phosphorus and magnesium in two 
children affected with associated defects of bone fragility, blue sclerotics 
and hypotonicity of ligaments. There did not appear to be any marked 
deviation of these minerals from the normal excretory paths in these 
children and in two adults studied. The concentration of calcium and 
phosphorus in the blood was normal. Viosterol and cod liver oil did 
not appear to have any specific effect on these abnormalities. 


[J. A. M. A.] 


VorTEX-SHAPED DysTROPHY OF THE CoRNEA. ANNIE VOGELS, Klin. 
Monatsbl. f. Augenh. 86: 591 (May) 1931. 


Referring to a case of a unique and hitherto unknown type of dys- 
trophy of the cornea, discribed by Fleischer in 1910, and to a case 
published by Lutz in 1930, the author reports a similar one. A woman, 
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aged 66, had received treatments of her conjunctiva with silver nitrate 
for a long period of time in her childhood. A cataract, just beginning, 
was diagnosed about ten years ago; no other pathologic changes were 
noticed. The first examination by the author showed eddy-shaped and 
vortex-shaped fine, bluish opacities of both corneas, with an eccentric 
starting point, resembling the tail of a comet. Examination with the 
slit-lamp revealed very fine, yellowish-brown dots scattered over every 
layer of the cornea, arranged in zones which were separated by clear 
districts. Both eyes were otherwise normal. The vision was limited 
to 6/20 in the right eye, which could not be improved by glasses, and 
to 6/12 in the left eye after correction. Arteriosclerosis, hypertension, 
myodegeneration of the heart and beginning nephrosclerosis were found, 
furnishing, however, no etiology. The blood contained normal quanti- 
ties of cholesterol, lime, urea and sugar. Fine droplets and dots, seen 
with the polarization microscope, were analyzed with compound solution 
of iodine as glycogen, which is found, also, in leukoma and staphyloma 
of the cornea. The eddy-shaped arrangement could not be explained; 
neither were conclusions formed regarding a possible lymph current 
in the cornea. 

These three cases.are the only ones of their kind reported in ophthal- 
mologic literature. The patients were women, and two of them were 
mother and daughter, suggesting possible heredity in this type of dys- 


trophy. K. L. Stott. 


Experimental Pathology 


EXPERIMENTAL RESEARCHES ON OcULAR Mycoses DUE To ACTINO- 
MYCES ASTEROIDES. A. R1zzo, Ann. di ottal. e clin. ocul. 59: 539 
(June) 1931. 


Six guinea-pigs and four rabbits were inoculated in various ways 
wiih a virulent strain of Actinomyces asteroides. The injections were 
made into the carotid artery, subconjunctivally and intracorneally, and 
into the anterior and posterior chambers. The animals killed after 
from four to eleven days showed an infiltration of leukocytes about 
groups of organisms, forming micro-abscesses. The micro-abscesses in 
the sclera were sharply limited, while those in the choroid showed irreg- 
ular borders, with extensions of infiltration into the surrounding tissue. 
These contained actively multiplying organisms. Animals killed after 
from fourteen to thirty-one days showed small white nodules in‘ the 
sclera, choroid, iris, ciliary body, cornea and conjunctiva. On section, 
these nodules showed a center of actinomycotic filaments with club-shaped 
ends, which did not stain well and from which no further cul- 
tures could be made. Surrounding the organisms was a zone of leuko- 
cytes showing more or less degeneration, and outside of this a zone of 
epithelioid cells and fibroblasts. The lesions evidently showed a marked 
tendency to heal by formation of connective tissue. Other authors have 
not been successful in producing infection of the intra-ocular structures 
by these methods. (Bibliography and photomicrographs. ) 


S. R. GiIrrorp. 
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IZXPERIMENTAL INVESTIGATIONS ON SYMPATHETIC OPHTHALMIA: 
TurrD COMMUNICATION. BACTERIAL-ALBUMIN ANAPHYLAXIS 
THEORY OF SYMPATHETIC OPHTHALMIA. M. Kryosawa, Acta 
Jap. Ophth. Soc., July, 1931, p. 102. 


Marchesani injected into the vitreous of rabbits broth cultures of 
Bacillus subtilis, and repeated the injection, producing a clinical picture 
resembling sympathetic choroiditis. He explains this by sensibilization 
of the uvea by trauma and bacterial albumin anaphylaxis. Iga repeated 
these experiments and obtained the same picture in rabbits, not only 
after intravitreous injection, but after injection into the vein of the ear. 
or into the orbit after enucleation of the eyeball; he deduced that these 
pathologic changes depend on bacterial metastases. Iga does not believe 
in an absolute avirulence of the saprophytes. The author repeated these 
experiments in various animals with injections of Bacillus subtilis, and 
was able to confirm the views of Iga. The single injection of these 
saprophytes into one eye produces similar pathologic changes in the 
other eye; this shows that the changes cannot depend on anaphylaxis. 


A. KNAPP. 


CHANGES IN THE EYE AFTER FEEDING ANIMALS WITH ALTERED VITA- 


MINS. O. Katayama, Acta Jap. Ophth. Soc., September, 1931, 
p. 112. 


In 1915, Erdmann reported that he had obtained in animals changes 
resembling xerosis in man, after using feed deficient in calcium. Frank 
described a disease produced by feed heated to 140 C. in which the 
clinical and pathologic changes resembled those found in keratomalacia 
of rats. The author conducted a number of experiments with feed 
composed of altered vitamins in rabbits which had been fed with beans 
heated to 120 and 130 C. each for three hours and found the following 
changes : 

1. After twenty-five days the cornea presented pathologic changes. 
Then part of the epithelium desquamated and was destroyed. 2. The 
retina showed changes after thirty-five days, which were most noticeable 
in the superficial and deepest layers. 3. The optic nerve presented 
marked changes. The axis-cylinders showed changes after fifty days, 
while the medullary sheaths showed changes after thirty days. The 
longer the experiments were tried the more marked were the resulting 


symptoms. A. KNAPP 


General Diseases 


OrpEMA RouND THE Eyes CAUSED BY TRICHINA SPIRALIS. R. A. 
Hick ine, Brit. M. J. 2: 654 (Oct. 10) 1931. 


Infestation with Trichina spiralis produces either pyrexia or a fever 
accompanied by pain in the limbs and back like influenza, or edema 
round the eyes. A report of this last condition is given: 

The only symptom the first few days was edema round the eyes. A 
high fever did not appear for five days. There never was any pain in 
the muscles or tenderness. Eosinophilia appeared between the fifth and 
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eleventh days. Live embryos of Trichina spiralis were found in a piece 
of muscle on the sixteenth day of the illness. 

The author notes that if edema round the eyes in these cases is due 
to the infestation of the ocular muscles by embryo worms, it is striking 
that neither fever nor eosinophilia appeared until five days after the 
swelling of the eyelids. A. Knapp 


ARTERIAL RETINAL HYPERTENSION IN PATIENTS WITH GENERAL 
ARTERIAL HYPERTENSION. C. Espitpora Luque, Arch. de oftal. 
hispano-am. 31: 456 (Aug.) 1931. 


During the last two years the author has studied carefully the retinal 
arterial pressure as determined with Bailliart’s instrument. 

The patients examined can be classified into two groups: (1) those 
with both retinal and general arterial hypertension and (2) those with 
retinal arterial hypertension with a normal general blood pressure. In 
this article he reports studies on only the first group. 

Since the conditions surrounding retinal and consequently cephalic 
blood pressure depend on the general arterial tension, it is impossible to 
conceive of general arterial hypertension without a corresponding rise 
in the retinal arterial tension. The author has confirmed this fact in all 
patients with high blood pressure examined by him, but it is important to 
know that many patients present a disproportionately high retinal arterial 
tension in relation to the general arterial tension giving rise to a pre- 
dominating ocular and cerebral symptomatology, these cases coming first 
under the attention of the ophthalmologist and not of the internist. Apart 
from the ocular symptoms, those of cerebral origin merit attention; the 
most important is headache, mostly occipital, nocturnal and of variable 
intensity ; at times it takes the form of migraine. It is generally accom- 
panied by tinnitus, vertigo, fainting spells, amnesia and, exceptionally, 
epistaxis. The ocular symptoms, occurring in eyes clinically sound, are 
muscae volitantes, photopsia, indefinite sensations of cloudy vision and 
transitory blindness (angor ocularis). 

In most cases one or another of these general or local features 
predominates. 

The author reports and discusses in detail the symptoms present in 
ten cases, arriving at the following conclusions: 1. Among the subjec- 
tive symptoms of increased blood pressure, one frequently finds symp- 
toms referred to the head, such as occipital headache, vertigo, fainting 
spells, tinnitus and ocular symptoms. 2. In many cases the ocular syimp- 
toms (muscae volitantes, phosphene, smoky vision and temporary blind- 
ness) are purely subjective without the slightest trace of an anatomic 
vascular lesion, a retinal arterial hypertension, even in exaggerated mea- 
sure, being compatible with a normal ophthalmoscopic picture of the 
retinal arteries, there existing no typical ophthalmoscopic picture of 
retinal hypertension. 3. If under normal conditions the retinal arterial 
pressure can be calculated, both as regards its minimum and its maximum 
valuation, as about one half of that of the brachial artery, under 
pathologic conditions this proportion is altered in the shape of a dis- 
proportionately high retinal tension. 4. Although the statement of 
Bailliart and other authors, that a disproportionately high retinal arterial 
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hypertension is to be found in patients with retinal vascular lesions, is 
correct, the author has found an identical disproportion in patients with 
perfectly normal fundi. C EB Pray 


Glaucoma 


GLAUCOMA SECONDARY TO EPITHELIZATION OF THE ANTERIOR CHAM- 
BER AFTER CATARACT OPERATION. M. Corrapo, Ann. di ottal. e 
clin. ocul. 59: 706 (Aug.) 1931. 


The case is reported of a patient operated on for cataract, whose eye 
remained red and painful, and became blind a few months later. The 
corneal epithelium was rough, and one deep infiltrate was present. The 
site of the corneal incision was marked by a deep furrow, and the iris 
was adherent to the cornea. The tension was very high, and the eye was 
enucleated on account of pain. 

Sections showed an ingrowth of corneal epithelium covering the two 
edges of the corneal wound and lining the anterior chamber, except 
where the iris and cornea were in contact. Mitoses were seen in the 
newly formed epithelial lining. 

The author attempted to study the conditions necessary for such 
epithelial ingrowth by animal experiments. Incisions in the cornea were 
made, through which a flap of conjunctiva was introduced into the 
anterior chamber, but this was always absorbed within two or three 
weeks without any growth of epithelium in the chamber. The same was 
true with corneal flaps treated in the same way. When, however, a 
similar flap was separated from one lip of the wound by a piece of 
celluloid held in place by two notches, the epithelial flap remained intact. 
The celluloid was removed in two weeks, and the flap remained adherent 
to the iris. The same was true when a flap of cornea was placed on 
the capsule of the lens, with its epithelial side forward. Sections showed 
the epithelium and corneal tissue to have proliferated to form cystic 
cavities in the anterior chamber, lined with epithelium. In one eye the 
corneal tissue had grown so as almost to fill the cystic space. The 
author believes that when the wound remains open unusually long after 
the cataract operation, thd resulting hypotony with increase in the albu- 
min of the aqueous provides favorable conditions for growth of the 
epithelium through the open wound and in the anterior chamber. 


S. R. GIrrorp. 


Injuries 


INJURIES OF THE EYE By VARIOUS CoMMON METALS, PARTICULARLY 
REGARDING THEIR ACTION ON THE RETINA. Y. OKABE, Acta Jap. 
Ophth. Soc., July, 1931, p. 103. 


The author examined anatomically fourteen cases of perforating 
wounds of the eyeball after injuries with various metals, and then 
investigated the action of the usual metals on the retinas of rabbits. The 
results were as follows: 

1. Particles of iron introduced into the vitreous without infection 
produced a degeneration of the retina, but no purulent inflammatior. 
This degeneration begins in the visual cell layer of the retina. The 
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pigment epithelium undergoes definite changes; the connection of. these 
cells is loosened and fuchsin liberated. In the final stage the parenchyma 
is atrophied, and the glial tissue is hypertrophied. All the layers of the 
retina contain cells with fuchsin. 


2. Particles of copper and brass produce a suppuration surrounding 
the foreign bodies. All layers of the retina present a granular degen- 
eration. The nuclear atrophy disappears first in the outer granular layer, 
and then later in the inner layers. 


3. Particles of nickel produce a purulent inflammation of the vitreous 
body. The nerve layer ot the retina degenerates and hypertrophies, then 
retinal degeneration begins in the layer of the visual cells. The particle 
of nickel ultimately becomes encapsulated with firm connective tissue. 


4. Lead does not produce a purulent inflammation. Degeneration of 
the retina is very slow. The ganglion cells and the nerve fibers are 
particularly affected. 

5. The retina is affected proportionately to the localization within the 


eyeball of these metals and to the length that intervenes before encap- 
sulation takes place. 


6. The encapsulation depends on the localization and the kind of 
metal. Thus particles of nickel form the earliest and strongest capsule. 
Next in order are copper and brass. Iron and lead are usually free or 
incompletely encapsulated. A. Kare 


Lens 


SPONTANEOUS Cure oF Cataract. T. H. Burver, Brit. J. Ophth. 16: 
35 (Jan.) 1932. 


The patient when first seen had a mature cataract in the left eye. 
The right lens had been extracted eleven years previously and had cor- 
rected vision of 6/5. Thirteen years later the patient was seen again 
complaining of diplopia. Uncorrected vision in the left eye was 2/60. 
The nucleus of the lens had dropped, exposing about one third of the 
pupil, and through this the fundus was seen to be normal. There was 
centrally a hard shrunken nucleus floating in the capsule, attached to the 
anterior capsule above. There was a third membrane, either a fold in 
the capsule or more probably a remnant of the condensed lens tissue. 
which covered the adult nucleus, a sort of internal capsule. Three years 
later only the upper edge of the nucleus could be seen. 

In a second case, following a preliminary iridectomy, the lens under- 
went complete absorption. 

In the author’s opinion the first case has some bearing on the advisa- 
bility of operating on a single cataract. Besides this case, he cites others 
to show that this operation may be followed by intolerable diplopia. 


W. ZENTMAYER. 


THE SENSIBILITY OF THE LENS TO THE ROENTGEN Rays. J. Norp- 
MANN, Arch. d’opht. 48: 560 (Aug.) 1931. 


The author states that up to the time of Terrien’s report in 1919 the 
lens had been considered to be unaffected by the roentgen rays. Exper!- 
mentally, no changes had ever been produced by the roentgen rays, and 
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irom a clinical standpoint the few cases observed had rightly been con- 
sidered due to improper technic. In the discussion of Terrien’s report, 
Weill described three cases that must be considered the first in which 
a pathologic process occurred following the use of roentgen rays. If all 
the cases in which the eyes have been badly or irregularly protected are 
eliminated and Scheerer’s report is disregarded, only the observations 
of Jess remain for consideration. The two cases described by this 
author are summarized, and an illustration of one of them is presented. 
Nordmann describes a new case. In a child 8 years old, who had 
received one roentgen treatment for ringworm of the scalp three years 
previously, he found a posterior cortical cataract in béth eyes absolutely 
analogous to that observed by Jess. The roentgen treatment produced 
an extensive dermatitis, but the region about the eyes was uninvolved. 
He believes that the roentgen rays traversed the skull to produce this 
change. Cataract following roentgen treatment is extremely rare. The 
minute doses recommended in the treatment of tuberculous iritis have 
never resulted in cataract. The occurrence of cases of this kind empha- 
sizes the necessity of extreme care in the use of this form of treatment. 
Such cases, furthermore, lend support to Rohrschneider’s experiments 
demonstrating that the lens is affected by the roentgen rays. 


S. B. MartLow. 


OPACITIES OF THE LENS CAUSED BY DirREcT CONTUSIONS: REPORT OF 
THREE Cases. D. Micuair, Klin. Monatsbl. f. Augenh. 86: 606 
(June) 1931. 


No differentiation has been made hitherto in the ophthalmologic 
literature between direct injuries to the lens and those caused by con- 
tusions of the globe. The author reports three cases which show the 
necessity of differentiating between the two types of injury. His cases 
prove that fine capsular opacities are produced by direct contusion, 
namely, by foreign bodies trailing over the surface of the lens. Hess 
stated that the back of the knife caused contusive, direct, subcapsular 
opacities of the lens when splitting the cornea for serpent ulcer accord- 
ing to Saemisch’s method. The injuries in Michail’s cases were pro- 
duced by particles of iron, gunpowder and granite, which had pierced 
the cornea with great velocity and caused direct contusive opacities in 
the lens all along their course over the surface in a tangential manner, 
before lodging in the iris, in one case, or behind it in the fibers of the 
zonula, near the equator of the lens, in the other two cases. The 
opacities could be discovered only by means of the slit-lamp; they were 
subcapsular and broader than the injured portion of the lens, but did 
not impair the vision. The opacities consisted of a denser, homogenous 
zone, resembling the shape of the foreign body and a more transparent, 
striated zone. These opacities did not resemble those produced experi- 
mentally by massage. 

The type of opacities described by Michail is caused by contusive 
alteration of the epithelium of the capsule, which, according to Hess, 
Schirmer and Leber, is a degeneration of the epithelium at the actual 
site of the injury, accompanied by proliferation of the cells in the 
neighborhood. These opacities are permanent, and it is possible that 
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the opacities produced experimentally by massage are also permanent, 
contrary to the contention of Schirmer, who had no slit-lamp to assist 
him in making his experiments. K. L. Srout. 


INTRACAPSULAR EXTRACTION OF SENILE CATARACT IN KERATOCONUS. 
J. Rupert, Klin. Monatsbl. f. Augenh. 86:615 (May) 1931. 


The first intracapsular extraction of a cataract with a round pupil in 
keratoconus was published by A. Elschnig (Intracapsular Extraction of 
Senile Cataract in a Case of Keratoconus, Klin. Monatsbl. f. Augenh. 
86: 79 [Jan.] 1931; abstr., Arch. Ophth. 6: 609 [Oct.] 1931). Rupert’s 
patient, a woman, aged 60, presented an immature cataract of about three 
years’ standing in the right eye and a beginning cataract in the other eye, 
which had keratoconus of the nasal portion of the cornea. The cataract 
of the right eye was extracted successfully in 1926. The patient 
returned for extraction of the cataract in the left eye in 1930, when 
the keratoconus had increased in size, the nasal portion of the cornea 
still being most prominent. The apex of the keratoconus was leuko- 
matous, and Kayser-Fleischer’s pigment ring, showing a greenish hue, 
was observed. The cataract was removed, after iridectomy, in the 
capsule without tumbling, under akinesia and local anesthesia, but no 
retrobulbar injection was employed. No sutures were used for the 
flap. Vision of 16/200 was obtained, although peripheral changes of 
unknown origin were noticed in the periphery of the fundus. 


RB. LL. Semex. 
Lids 
AMBIGUITY OF BLEPHARITIS DIPHTHERITICA. FRIEDMAN, Deutsche 
med. Wchnschr. 57: 1542 (Sept. 4) 1931. 


A child of 2% years had exhibited a scrofulous inflammation of the 
lids for about two months. The mother gave a positive tuberculous 
history, but thorough examination of the child failed to reveal any evi- 
dence of tuberculosis. The margins of the lids, especially the upper 
lids, showed a picture of eczema, interrupted by greatly inflamed masses, 
which were moist. No membrane was present. The conjunctiva, nares 
and throat were normal. The temperature was also normal. A culture 
was reported negative after twenty-four hours, but was later positive 
for diphtheria bacillus. A maid at the patient’s home had a mild, moist 
eczema involving the outer canthi of both eyes. She had been under 
treatment for about a year with no benefit. A culture demonstrated 
diphtheria bacillus. Both patients were cured by serum therapy, the 
child after eight days and the maid after two weeks. The author thinks 
that the organism was of the alternated variety. L. L. Maver. 


Neurology 


HEADACHE AS A SIGN OF OcuLaR DiIseEAseE. K. VELHAGEN, JR.. 
Deutsche med. Wchnschr. 57: 366 (Feb. 27) 1931. 


The author presents a review of the types of ocular conditions that 
may cause headache, together with a perusal of the available explana- 
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tions of the phenomena of headache and its neurologic investigation. 
He believes that the origin of headaches due to ocular diseases yields 
to the following possibilities of impulse transmission: (1) direct 
stimulation of the ophthalmic branch of the trigeminal nerve and radia- 
tion into that nerve; (2) radiation from autonomic impulses to the 
trigeminal nerve in the ciliary ganglion or in the tracts of a like course ; 
(3) localization of a pain sensation in a sensory segment through radia- 
tion from an autonomic efferent impulse (Head’s idea) ; (4) radiation 
in the vicinity of the vasomotor plexus of the carotid; (5) a combina- 
tion of the different predecessors and general irritations in the head 
chiefly, also those accepted for the other side. 


A bibliography accompanies the article. L. L: Mave. 


| 


Operations 


PRACTICE AND BIoLoGy OF PLASTIC OPERATIONS. GALO LEoz ORTIN, 
Arch. de oftal. hispano-am. 31: 371 (Nov.) 1931. 


The author, after general considerations on plastic operations and 
transplantations of tissues and organs, with detailed reference to former 
work and publications of his on nerve grafts (especially optic nerve 
ingrafting) and corneal transplantations, under Cajal and Tello’s direc- 
tion, draws a series of conclusions, the principal of which are: that the 
employment of dead and preserved tissues must be rejected; that the 
grafts should preferably be taken from the same subject (autoplasty) ; 
when this is impossible, they should be taken from some relative, the 
closer the better, from a symmetrical region, with the same thickness 
and color; that when the defect to be repaired is large it is best to per- 
form successive transplantations, in some cases Reverdin’s mosaic method 
being -resorted to; that, except for the purpose of filling cavities, fat 
and cartilage should be discarded and mucus and skin grafts should be 
free from fat. It is always best to look for the best conditions of nutri- 
tion; the margins should be rectangular, and great attention should be 
paid to the adjustment of the margins of the graft; purely aseptic dress- 
ings should be employed, care being taken to avoid undue pressure; the 
application of heat favors the vitality of the graft and success of the 
operation. As a rule, only an anatomic success can be hoped for; rarely 
can a restoration of function be ohtained. Homoplastics are less likely 
to be successful, and the result of heteroplastics is usually catastrophic. 


C. E. Fintway. 


Orbit, Eyeball and Accessory Sinuses 


TUBERCULOMA OF THE OrBitT. D. Micualt, Ann. di ottal. e clin. ocul. 


59: 752 (Aug.) 1931. 


The author’s patient was a woman of 47, with a swelling of the lower 
lid which had been present for four months. The nodule was the size 
of a small’ nut with a prolongation extending deeply into the orbit. 
After a trial of antisyphilitic treatment, which was without effect, the 
nodule was excised, including its orbital portion. Sections showed foci 
of infiltration with lymphocytes, epithelioid cells and giant cells. The 
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infiltration involved portions of the inferior oblique and inferior rectus 
muscles and surrounded the orbital nerves. Caseation was not present, 
and tubercle bacilli were not found. S. R. Girrorp. 


Pharmacology 


CocAINE EQUIVALENT IN OPHTHALMOLOGY. R. HARTLEIB, Deutsche 
med. Wehnschr. 57: 1413 (Aug. 14) 1931. 


There are many substitutes for cocaine on the market. It is difficult 
to evaluate them for various reasons. The author has used alypin per- 
sonally on his own cornea for the relief of a recurring ulceration that 
was caused during work in the harvest fields during his student days. 
He prescribes it in a salve form for painful eyes as follows: 


Cc. or Gm. 


For anesthesia in the removal of foreign bodies on the cornea, 1 
or 2 drops of a 5 per cent solution are used at two minute intervals. 

To prevent the burning on instillation of the drop, epinephrine is 
added, and thus the burning sensation is limited to fifteen or twenty 
seconds. Patients never complain of these preparations. 


L. L. MAYER. 
Physiology 


Tue CEREBRAL CIRCULATION: XV. THE EFFECT oF MENTAL WorK 
W. G. LENNox and Erna Leonuwarpt, Arch. Neurol. & Psychiat 
26: 725 (Oct.) 1931. 


In fifteen subjects the respiratory quotient was measured as in the 
previous paper before and after the performance of mental work, such as 
reading and doing problems in mental arithmetic. In two thirds of the 
cases Lennox found an increase in the oxygen and a decrease in the 
carbon dioxide in the venous blood. This is due, the author believes, to 
a dilatation of the cerebral vessels with mental effort, so that less oxygen 
is used up by the brain and less time is permitted for carbon dioxide to 
escape from the tissues into the blood leaving the brain. 


F. H. ApLer. 


THe CEREBRAL CIRCULATION: XVI. CHANGES IN THE HUMAN 
RETINAL CIRCULATION AND IN THE PRESSURE OF THE CEREBRO- 
SPINAL FLumip DuRING INHALATION OF A MIXTURE OF CARBON 
D1oxIDE AND OXYGEN. STANLEY Cops and FRANK FREMONT- 
SmiTH, Arch. Neurol. & Psychiat. 26: 731 (Oct.) 1931. 


Inhalations of 90 per cent oxygen and 10 per cent carbon dioxide were 
given to a series of patients, and the color of the retinal vessels was 
observed with the ophthalmoscope. Color standards were prepared so 
that some quantitative comparison could be made. During the inhalations 
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the veins became as bright red as the arteries. No changes in the size 
of the vessels could be observed. 


The authors believe that the change in color is due to a dilatation of 
the arterioles of the retina, which allows the blood to flow so rapidly 
through the capillary bed that it loses no appreciable amount of oxygen. 
Hence the hemoglobin in the veins is unreduced oxyhemoglobin. 


F. H. Apter. 


THE PuysIoLoGy oF WEEPING. E. TREACHER CoLtins, Brit. J. Ophth. 
16:1 (Jan.) 1932. 


This is the William MacKenzie Memorial Lecture of 1931. Sir 
Charles Bell’s explanation of the firm closure of the eyelids during acts 
of violent expiration is that the eyeball is firmly compressed by the fibers 
of the orbicularis, and this is a provision for supporting and defending 
the vascular system of the interior of the eye from a retrograde impulse 
communicated to the blood at that time. Darwin’s explanation of the 
origin of weeping as an expression of emotion is that prolonged scream- 
ing leads to a gorging of the blood vessels of the eye which leads to a 
constriction of the muscles of the eye to protect them. At the same 
time, without necessarily entailing any conscious sensation, the pressure 
will have affected the lacrimal glands. Then through the principle of 
nerve-force readily passing along accustomed channels of association, 
and of certain actions being more under the control of the will than 
others, it has come to pass that suffering readily causes the secretion of 
tears, without being necessarily accompanied by other action. There is 
a squigee action of the margin of the lid on the surface of the cornea. 
Reflex lacrimal secretion precedes psychical weeping. The lacrimal 
secretion contains an enzyme called lysozyme which is able to destroy 
not only the nonpathogenic bacteria but also most of the organisms 
pathogenic to animals. The author suggests that the immunity of 
infants to ophthalmia neonatorum in whom the Credé treatment, or a 
substitute, has been employed is more likely due to the outpouring of 
the antibacterial lysozyme which the chemical irritant excites than to 
the agent employed. It is also possible that the remedial effects of 
chemical irritants in other conjunctival conditions may be thus explained. 

Psychical weeping phylogenetically and ontogenetically is late in 
developing. It is very doubtful whether any animal other than man 
really weeps. In animals supplied with a retractor bulbi muscle and a 
nictitating membrane, the margins of the upper and lower lids do not 
come into contact with the cornea in closure of the eyelids as they do in 
primates. There is therefore an anatomic reason that renders it unlikely 
that any animals other than primates really weep. 


The author then points out the protection of the blood vessels of the 
eye, through the development of muscles around the eye, in connection 
with the contraction of the diaphragm in violent expiratory efforts from 
the abdomen and in certain other violent muscular exertion. The close 
apposition of the margin of the lid to the cornea is brought about by the 
contraction of the so-called subtarsalis muscle or ciliary muscle of 
Riolan. Collins has examined this muscle in a great variety of different 
species of mammals and in none of them is it such a definite, separate 
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and distinct group of fibers as in man. In a brown Capuchin monkey 
it approached nearest to that in man. 

Donder’s experiments show that the pressure of the eyelids is capable 
of preventing the dilatation of the,extra-ocular, intra-ocular and retro- 
ocular vessels which takes place during expiratory efforts. Under excep- 
tional conditions, however, hemorrhages from all these sets of vessels 
may occur. These may be classified as follows: 


(a) Dyspnea and asphyxia resulting from compression of the chest 
or neck from without. 

(b) Violent expiratory efforts from contraction of the diaphragm, 
after a deep inspiration followed by closure of the glottis. 

(c) Violent :expulsive abdominal efforts from contraction of the 
diaphragm under similar conditions. 

(d) Undue weakness of the walls of the ocular blood vessels in 
association with (b) and (c). 

(e) Lowered intra-ocular pressure in association with (b) and (c). 


The author gives his personal experience of recurrence of small 
subconjunctival hemorrhages ceasing when he adopted the use of a 
collar of a larger size. 

Firm closure of the eyelids when straining, coughing violently or 
sneezing is a preventive of subconjunctival hemorrhages. Giving 
external support to the intra-ocular vessels when the natural surrounding 
support is diminished by the lowered tension of the eyeball following an 
operation for glaucoma or cataract is obvious. 

Patients suffering from glaucoma, or a tendency to it, should be 
advised to try to avoid anything likely to lead to prolonged or frequent 
expiratory efforts, such as attacks of bronchitis, influenza, vomiting or 
constipation, and should such efforts be unavoidably incurred, to keep 
their eyes firmly closed while they last. Clothing liable to retard the 
return of the blood from the head, by compression of the jugular vein, 


should be discarded. W. ZENTMAYER. 


Refraction and Accommodation 


THE INFLUENCE OF ASTIGMATISM DUE TO OBLIQUE INCIDENCE ON THE 
VISION OF THE PERIPHERAL RETINA. A. Cuccuia, Ann. di ottal. 
e clin. ocul. 59: 660 (July) 1931. 


Having estimated the visual acuity of the peripheral areas cor- 
responding to 20 and 40 degrees nasally and temporally on the perimetric 
arc, the refraction of these oblique axes was estimated by retinoscopy 
and the vision tested again with the correction supplied. The vision in 
eight emmetropic subjects at 20 degrees varied from 1/11 to 1/6 and 
at 40 degrees from 1/26 to 1/50. This was improved somewhat by 
correction of the oblique axis, from 1/9 to 1/7 in some cases for the 
20 degree axis and from 1/35 to 1/25 for the 40 degree axis. This 
indicated that oblique astigmatism is a factor in the reduction of periph- 
eral vision but not sufficiently important to account for the whole defect, 
for which structural differences in this portion of the retina must be 
held chiefly accountable. S. R. Grerom. 
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Retina and Optic Nerve 


TUBERCULOUS NEUROFIBRILLITIS OF THE RETINA (RETINITIS JUXTA- 
PAPILLARIS JENSEN). J. PapLareés, Klin. Monatsbl. f. Augenh. 


86: 598 (May) 1931. 


E. Jensen, in 1908, described retinochoroiditis juxtapapillaris as a 
pathologic condition characterized by white foci in the retina at the 
margin of the disk, which leave in their wake atrophic changes in the 
pigment epithelium and the choroid. Sector-shaped defects in the field 
of vision, extending into the blind spot, show that the fibers of the optic 
nerve in this area are simultaneously involved in the pathologic process. 
The disease is rare, according to Jensen, who found it only four times 
in twenty-six thousand cases. Among other recent authors, Schieck has 
given an exact description in his textbook of 1930. 

Pallarés reports the case of a man, aged 23, whose eyes were found 
to be slightly myopic, but who was healthy otherwise in 1926. He 
returned with complaints of fatigue, dry cough and other minor general 
symptoms in 1928, three weeks after he had suffered an apparently mild 
attack of grip. Two years later he came again and complained of a mist 
disturbing him in writing and reading; he looked tired and unhealthy. 
There were deposits on Descemet’s membrane of the right eye. Directly 
at the upper temporal margin of the disk was an oval cotton-wool 
opacity, not well defined, about one and one half disk diameters long and 
one disk diameter wide, the longer axis extending up and temporal. 
The surface iof this patch was prominent and slightly uneven. The small 
veins disappeared beneath it ; the upper temporal retinal vein was veiled 
by it. The patch showed fibrillary arrangement in red-free light, the 
fibrillae being irregular and tortuous. In transparent light, narrow dark 
and ramified lines were noticed; the regional vessels indicated that the 
patch was located in the innermost layer of the retina. Hence, the diag- 
nosis primary neurofibrillitis of the retina was made. The periphery 
of the field of vision was normal for white and colors, but a semi- 
circular absolute scotoma, starting at the blind spot, extended into the 
point of fixation. The vision was normal with a weak concave glass. 
The patient received twelve injections of tuberculin which cleared the 
patch in the retina completely, leaving no trace of pigmentation or 
atrophy, and which reduced the scotoma to a small spot directly temporal 
and below the point of fixation. K. L. Sroxt. 


THE RELATION OF ISOLATED RETROBULBAR Optic NEuRITIS TO INFLAM- 
MATIONS OF THE NASAL SINuSES. C. BEHR, Mitnchen. med. 
Wehnschr. 78: 1379 (Aug. 14) 1931. 


In 75 per cent of the cases of retrobulbar neuritis seen by the 
author in the eye clinics at Hamburg and Kiel and in the psychiatric 
clinic in Kiel, an obvious cause was not demonstrable. After multiple 
sclerosis, the causes are intoxication, infections of all types, especially 
syphilis, disease of the blood vessels, hereditary optic atrophy (Leber) 
and tumors of the frontal lobe. 

Because the neuritis in itself is more of a secondary condition of a 
general disease, together with the fact that foci of infection may be 
responsible, inflammation of the nasal sinuses has been considered. The 
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anatomic relationship of the sinuses to the optic nerve is detailed. 
Reports pro and con by other authors are considered. Reference is 
made to the four types of Wilbrand and Saenger. After a review of 
the many theories, the author concludes that inflammations of the sinuses 
play no role in retrobulbar atrophy except in cases in which there is an 
obvious retrobulbar infection with exophthalmos. | _ tT. ‘Wave 


First IMPRESSIONS OF GONIN’s OPERATION IN RETINAL DETACHMENT. 
V. P. Firatorr, Russk. j. opth. 14: 77 (Aug.) 1931. 


The author reports a series of ten cases of detachment of retinas. 
Gonin’s method was applied. Two of these cases are considered unfavor- 
able for that operation because of the exceptionally large rents present 
at the ora serrata. In three cases, or in about 40 per cent, the result 
was perfect and permanent, as the patients were followed up from seven 
to eight months. In two of these cases the tear was located only after 
the first ignipuncture. In five cases no positive results were obtained, 
although the author intends to make repeated attempts in finding the 
tear. The perimeter was used for localizing the tears. Pacquin’s gal- 
vanocautery was applied to the retina for from two to three seconds. 

The author believes the results of this small series to encourage 
further improvement of the technic and experience in} this operation. 


O. SITCHEVSKA. 


Trachoma 


Uxtra-VIoLet Ray TREATMENT OF TRACHOMA. M. Harston, Brit. J. 
Ophth. 15: 717 (Dec.) 1931. 


The author describes this method of treatment of trachoma as one 
which is pleasant, rapid in its effects and definitely curative. He empha- 
sizes that the treatment to be effective must be by the tungsten arc lamp, 
not by the mercury vapor lamp nor by the carbon arc lamp. 

The patient is seated opposite the lamp at a distance of 3 feet, with 
eyelids gently closed. One drop of a 1 per cent solution of epinephrine 
is instilled into each conjunctival sac in order to denude the parts of 
blood as much as possible and so remove all impediment to the passage 
of the ray. Each eye is irradiated for a period of from two to three 
minutes, according to the severity of the case. A 6 to 10 ampere lamp 
is used and treatment is generally at three day intervals. 


W. ZENTMAYER. 


THE REGISTRATION OF TRACHOMATOUS PERsons. L. RAyNAupD and 
P. TouantT, Rev. internat. du trachome 8: 121 (July) 1931. 


The authors show how the law that has made it compulsory for 
cases of trachoma to be reported, and the patients to be isolated and 
treated separately, has worked to an advantage, especially in Algeria. 
There has been a decided falling off of cases in persons of military age 
who have used methods either to contract trachoma or to disregard 
treatment in order to be excused from compulsory military service. 
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The number excused from military service on account of trachoma 
showed a gradual increase in the French colonies up to the year 1929. 
The difficulties of maintaining these regulations are commented on. 


L. L. Mayer. 


RESEARCHES ON THE’ INTRADERMAL REACTION OF TRACHOMA. 
J. SEDAN, Rev. internat. du trachome 8: 153 (July) 1931. 


The author presents a preliminary report on the use of the method 
of Tricoire with three titers of the reagent. Of sixty-four injections, 
forty were positive, fourteen were doubtful and ten were negative in 
cases diagnosed as trachoma. The reaction was most marked in the 
florid types ; it was very feeble in cicatricial cases. In two patients with 
tuberculosis the reaction was positive, and in three cases of syphilis it 
was generally positive. The investigations will be continued. An elab- 
orate chart of the tests and results accompanies the article. 


L. L. Mayer. 


CLINICAL RESEARCH WITH THE SLIT-LAMP IN TRACHOMATOUS 
KeraTitis. E. Moretti, Ann. di ottal. e clin. ocul. 59: 527 (June) 


1931. 


Various theories as to the pathogenesis of trachomatous pannus are 
discussed, The author studied with the slit-lamp forty-four cases of 
trachomatous keratitis in various stages of the disease. The earliest 
stage observed showed vascular loops invading the cornea above for 


only a short distance. Small gray dots of infiltration were seen between 
these loops in the most superficial corneal layers. The presence of these 
changes in early cases is of importance in differentiating the condition 
from follicular conjunctivitis. 

In the later stages two types of vascularization were noted. In the 
first the vessels are disposed in two planes of the cornea, those in the 
deepest being arterial limbs of loops, the venous portion of which is in 
the superficial layer. These vessels anastomose freely with each other. 
The epithelium is thickened and irregular in the vascularized zone, and 
the cornea shows a diffuse grayish infiltration. In the second type, the 
superficial layer of vessels (veins) branches dichotomously, with few 
anastomoses, while the deeper layer is composed of thin arterial branches 
that pursue a straight course to connect with the episcleral vessels. The 
first type was seen in twenty-one cases of the more advanced stages, the 
second in only four. In ten further cases, the vessels were large and 
invaded the whole thickness of the cornea in an irregular manner. These 
form the type of so-called vascular pannus. Four cases of pannus 
crassus were observed, showing complete invasion of the cornea with 
vessels, between which was a dense infiltration that completely masked a 
view of the iris. In all types, superficial erosions were often observed, 
and in some cases, areas of deeper ulceration were seen. The ulcers 
were seen to appear at the site of accumulations of small gray infiltrates 
in the superficial layers just in advance of the vascular loops. These 
areas of ulceration healed, leaving facets in the cornea, which were seen 
in all the cases. The article contains a bibliography. 

S. R. GIrrorp. 
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THE SURGICAL TREATMENT OF TRACHOMATOUS PANNus. D. D’Amrico, 
Ann. di ottal. e clin. ocul. 59: 652 (July) 1931. 


The author has performed the operation of Moretti, which he called 
limborraphy (limbusrafia), in a number of cases. It consists in sur- 
rounding the limbus with a looped conjunctival suture, which strangles 
the vessels of the pannus and causes atrophy of a band of conjunctiva 
around the limbus, the band being replaced by smooth connective tissue. 
He observed the same changes reported by Moretti, including a dis- 
appearance of the corneal vessels. He believes, however, that the effect 
of this operation on keratitis and its symptoms is not due to interrup- 
tion of the vessels, but to the operative trauma, which stirs up a local 
defensive reaction. The causes of pannus are a combination of direct 
infection of the cornea and trauma by the lids, hence the operation of 
canthoplasty in cases with narrow palpebral fissures has a more favorable 
effect on pannus than any other procedure. SR. Garvoen 


Tumors 


METASTATIC HYPERNEPHROMA: REPORT OF A CASE. KREIBIG, Klin. 
Monatsbl. f. Augenh. 86: 684 (May) 1931. 


A man, aged 30, had his left eye removed on account of an intra- 
ocular tumor in September, 1930. Eighteen months previously he had 
suffered from hematuria, when cystic kidney was diagnosed. A control 
examination proved negative a year later. Three weeks after enuclea- 
tion of the eye, a tumor was removed from the region of the right 
kidney, and nephrectomy was performed a month later. The patient 
died in January, 1931, from metastases in the liver and lungs and a 
perforating ulcer of the stomach. Both tumors were hypernephromas ; 
the seeming metastasis in the eye was considered the primary develop- 


ment. K. L. SToLt. 


UNUSUAL OCULAR FINDINGS IN MULTIPLE CARCINOMATOUS METAS- 
TASES. W. KrerBiG, Ztschr. f. Augenh. 74: 362, 1931. 


A complete history and autopsy observations of a girl 21 years old, 
who died of multiple metastases, are given. The carcinomatous origin 
appeared to be in the bronchi. Postmortem examination revealed 
metastatic deposits in both orbits and a number of carcinomatous emboli 
in the choriocapillaries. The author regards the emboli in choriocapil- 
laries as blood-borne and the extensive metastasis in the orbit as due 
to a lymph supply in this area. It has long been recognized that the 
orbit has no regular lymph channels, but Kreibig believes that the metas- 
tasis in this case refutes the validity of this assumption. It is apparent 
from this conclusion that further work should be done on this subject 
of lymph supply to the eye. A. M. Yupxrn. 


Uvea 


ReEcENT FINDINGS IN HETEROCHROMIA (FucHs). JOSEF SZEKELY, 
Ztschr. f. Augenh. 74: 329 (July) 1931. 


A splendid review of the subject of heterochromia is giyen by 
Szekely. A number of new observations are added to those already 
recorded. The author states that heterochromia (Fuchs) may terminate 
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in chronic uveitis, which is characterized by definite pigment changes in 
the stroma of the iris and typical atrophy of the iris. Changes in the 
stroma of the iris do not depend entirely on the disappearance of the 
pigment, but also on changes of the tissue elements. The pigment epithe- 
lium is frequently involved in this disturbance. Normally, the pupillary 
and ciliary zones of the iris have a definite structure, but in hetero- 
chromia (Fuchs) the pupillary zone loses its normal texture and seems 
to revert to that of the ciliary zone. There is a striking difference in 
the disease process. The involved iris appears dull and lifeless. The 
pupillary margin shows considerable pigmentary disturbance. The pig- 
ment layer is defective not only in the pupillary zone, but throughout the 
whole iris. The pupils, as a rule, are equal. The posterior portion of 
the cornea does not always show pigment precipitation. Glaucoma is 
rarely observed in this condition. The vitreous frequently has floaters. 
Fundus alterations are seldom observed. The cataract frequently seen 
in heterochromia is a complication of the condition. Damage that 
leads to heterochromia must start early in embryonal life. 


A. M. YuDKIN. 
Vision 


MECHANISM OF VISION. K. S. LASHLEY, J. Comp. Neurol. 53: 419 
(Dec. 15) 1931. 


Lashley destroyed portions of the cerebral cortex, as nearly as pos- 
sible symmetrical on the two hemispheres, in a number of rats. In a 
few cases the visual nuclei of the thalamus or the superior colliculi were 
destroyed. When the animals had recovered from the operation, they 
were tested for capacity to distinguish the position, distance and pattern 
of visual objects, with the following results: 1. Interruption of the 
optic radiations at their point of emergence from the internal capsule 
abolishes all capacity to react to visual objects, although the ability to 
distinguish between light and darkness is retained. 2. Destruction of a 
small area in the lateral part of the area striata of the cortex abolishes 
the capacity to distinguish between visual patterns but leaves the capacity 
to distinguish the position and to some extent the distance of visual 
objects. Two objects differing in size may be distinguished, but only on 
the basis of their total luminosity. 3. Partial destruction of the optic 
radiations or partial destruction of the lateral portions of the striate area 
leads to some inaccuracy of vision. On the average, acuity is somewhat 
decreased and the formation of habits based on discrimination of pat- 
terns is slowed. There is little indication of a differential fragility of 
different phases of pattern vision. 4. Lesions in the mesial portion of 
the striate area, in the supposed visual association area, or in the motor 
and somesthetic areas do not have any effect on the capacity to distin- 
guish visual patterns or on the rate of formation of the visuomotor habits 
studied. The formation of visuomotor habits based on the discrimina- 
tion of rather complex visual patterns probably does not require the 
establishment of integrations between the striate area and any other 
specific part of the cerebral cortex. [J. A. M. A] 
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Society Transactions 


EpitepD BY Dr. JoHN HERBERT WAITE 


NEW YORK ACADEMY OF MEDICINE, SECTION 
OF OPHTHALMOLOGY 


ALGERNON B. REEsE, M.D., Secretary 
Dec. 21, 1931 
Mark J. SCHOENBERG, M.D., Chairman 


A Case oF ABSCESS OF THE CORNEA FOLLOWING EXTRACTION OF A 
CATARACT. Dr. CLlypE E. MCDANNALD. 


A man, aged 82, had a bilateral iridectomy on the right eye for 
increased intra-ocular pressure, and on the left eye preliminary to the 
extraction of a mature cataract.. Five weeks later the cataract was 
extracted in the left eye. The operation was without incident except 
that, because the lens nucleus was exceptionally large, fairly firm pres- 


sure was necessary for delivery. Because of a psychosis at the time of 
the bilateral iridectomy when both eyes were bandaged, it was deemed 
advisable to bandage only the eye operated on at the time of the extrac- 
tion. The patient persistently and vigorously blinked and squeezed his 
eyes in spite of repeated warnings. Forty-eight hours after the opera- 
tion, the lids of the eye operated on were swollen and edematous, and a 
chalazion was found in the temporal part of the upper lid. The con- 
junctiva was red and chemotic, and the anterior chamber was absent. 
On July 3, four days later, the eye was still angry, and there was a disk- 
like yellowish-gray infiltration in the lower central quadrant of the 
cornea, entirely separate from the cataract incision. The anterior 
chamber had now fully reformed. 

When the yellowish disk was noted, local treatment was started, and 
3,000,000 attenuated typhoid bacilli were given intravenously. On 
July 8 the actual cautery was applied, and on July 10 the cornea was 
perforated. The abscess formed a dense corneal scar with an incarcer- 
ated iris and secondary glaucoma. Vision became limited to the percep- 
tion of movements of the hand. 

The abscess of the cornea in the left eye seems to have been due to 
the organisms of the chalazion, which were rybbed into the cornea by 
the constant friction caused by the patient’s blinking and squeezing. It 
is well known that pyogenic bacteria rubbed into the skin produce 
furuncles even though the skin is healthy. This case seems to be 
analogous in this respect. 


DISCUSSION 


Dr. ARNOLD Knapp: Dr. McDannald’s case is very instructive, but 
I do not think it likely that the chalazion was the cause of the infection. 
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It was more likely an infection that occurred at the time of the operation, 
and which became encapsulated in the anterior chamber, and attacked 
the posterior surface of the cornea, producing the so-called posterior 
corneal ulcer, a condition that von Hippel has described. 


EXOPHTHALMOS AS AN EARLY MANIFESTATION OF LEUKEMIA. 
Dr. ALGERNON B. REESE. 


A case of lymphatic leukemia was presented in which unilateral 
exophthalmos was the first manifestation of the disease. It was this that 
prompted the patient to seek medical advice. The exophthalmos was 
due to hyperplasia of the subconjunctival and lacrimal gland lymphoid 
tissue. This was part of a generalized lymphadenopathy which had 
become more accentuated at this site probably because of obstruction of 
the lymph drainage. A case of acute myelogenous leukemia was also 
presented in which sudden bilateral exophthalmos developed early in the 
disease. The exophthalmos became so marked on the left side that the 
eye had protruded between the palpebral fissure and necessitated 
enucleation. The proptosis in this case was due to spontaneous orbital 
hemorrhage. 

DISCUSSION 

Dr. LoreEN Guy: When leukemia is mentioned in reference to 
ophthalmology, the most common feature that comes to mind is the » 
changes in the retina. In it are found the characteristic pale orange 
fundus, the broadened vessels and the flamelike hemorrhages. These 
changes occur in more than 15 per cent of the patients admitted with 
leukemia. However, when orbital changes are considered, one is dealing 
with a more rare condition. In each group admitted to a general hospi- 
tal only about one patient in every thousand has leukemia, and probably 
only one patient of a thousand with leukemia will have orbital mani- 
festations. It is obviously rare in any one man’s lifetime to see many 
of these cases. 

I recently looked up over two hundred records of patients with 
leukemia, and I did not find anything regarding orbital changes, except 
puffiness of the lids in a few cases. The nearest thing I have seen to 
the condition as described by Dr. Reese is chloroma, and this is as much 
of a neoplastic condition as it is a true blood dyscrasia. When chloroma 
was first described one of the main features noted was the orbital mani- 
festations. For a long time the diagnosis was not made without such 
features. 

Dr. Martin CoHEN: I have reported in the ARCHIVES OF 
OPHTHALMOLOGY cases of lymphatic and splenomyelogenous leukemia. 
The first case that Dr. Reese reported as one of myelogenous leukemia 
might possibly be better called splenomyelogenous, because in this case 
the spleen takes an active part in the clinical pathology. The case that 
I reported was associated with a very marked increase in myelocytes, 
and this was brought out by an important test known as the oxidase 
reaction which differentiates between myelocytes and lymphocytes. In 
the blood dyscrasias it seems to me that this test should be the critical 
point in establishing the differential diagnosis between these two types. 
In the patients whom I have examined ophthalmoscopically, I have never 
been able to distinguish clinically between myelocytic leukemia and the 
lymphatic type. Of course, the only distinction that can be relied on is 
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the general adenopathy in the lymphatic type, and the very large spleen 
in the myelogenous type. Associated with this splenic enlargement are 
numerous hemorrhages in all parts of the body simulating purpura 
hemorrhagica. Recently some physicians have been treating the latter 
patients with liver extracts and vitamins A and B, with some good 
results. 


Dr. KAUFMAN SCHLIVEK: I reviewed eighty-one cases of leukemia 
from the general medical service at Mount Sinai Hospital, in which there 
was one case of exophthalmos. 

Dr. Francis W. SHINE: Several years ago I saw a child about 5 
years of age with unilateral exophthalmos. The eye otherwise appeared 
normal. In order to gain a little time to consider the case, I referred the 
patient for roentgen examination, and not having heard the result of 
the examination after several days, I then got in touch with the family’s 
physician, and asked him if he heard anything more about the child. He 
said that in the routine examination he had made an examination of the 
blood, which showed a marked leukemic condition (I think he said it was 
of the lymphatic variety). Unfortunately I was not able to follow the 
result of treatment, and so I cannot report on that, but I cite this case 
merely to emphasize the statement that Dr. Reese made, namely, that the 
ocular symptoms may be the first clinical manifestation of leukemia. 

Dr. Ervin A. Tusak: I should like to make a few remarks about 
the importance of the diagnosis of this disease. Dr. Guy very properly 
said it is easy to make an early diagnosis. It is also not entirely hopeless 
to treat patients with early cases. Of course, the outcome in the long 
run must be bad; the ultimate prognosis is bad. However, one can gain 
several remissions in the progress of this disease. About thirteen years 
ago I was an intern in the hospital of Dr. von Jaksch, who was at that 
time one of the foremost internists of Europe, and he treated patients 
with leukemia in a simple and effectual manner. He gave what they 
used to call the combined benzene and roentgen treatment. Benzene was 
given as follows: 0.5 Gm. of benzene with 0.5 Gm. of plain olive 
oil in a capsule, three times a day; roentgen irradiation was applied 
to the long bones and spleen, and by daily cell counts of the blood we 
were able to see gratifying results in the remissions. I was also able to 
observe patients for several years, and in three of these patients it was 
two years before a high white blood cell count recurred. 


LARGE IMPLANTATION CysT OF THE IRIS TREATED BY ASPIRATION AND 
INJECTION OF IopINE. Dr. Etttce M. ALGER. 


The author, after reviewing the causes of implantation cysts of the 
iris, considered the various forms of treatment. He pointed out the 
futility of any surgical procedure in the large or lobulated cyst. 

He reported a case of a large lobulated cyst originating at the limbus 
and covering the entire semidilated pupil in which he secured complete 
obliteration of the cyst cavity by aspiration and the injection of iodine, 
using one syringe and one needle. There was no special pain, discom- 
fort or reaction. There resulted a broad anterior synechia extending 
from the limbus to the pupillary margin, a round black pupil and 20/20 
vision. 
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This method is not original with the author, but has-been used by 
Dr. Knapp and Dr. Wheeler. Dr. Alger considers it a less dangerous 
and a less difficult method than that used by Colonel Wright of Madras, 
who reported the same results by aspiration and the injection of phenol, 
a method in which two syringes were used as it was necessary to check 
the destructive action of the phenol with saline solution. 


DISCUSSION 


Dr. JoHN M. WHEELER: Last year I operated in a case of a cyst of 
the iris according to the method that Dr. Alger has described, and I was 
not as fortunate as he was in the manipulation. In withdrawing the con- 
tents of the cyst I presume I tore the cyst wall a little, so that when'I put 
in the iodine it went into the aqueous chamber as well as in the cyst: The 
immediate result seemed good. However, when I saw the patient about 
two weeks ago the cyst had recurred. It was not so large as it was 
originally, but I presume it is growing gradually. I expect to operate 
again, and I hope I may use better technic. This was a nontraumatic 
case. A few years ago I excised a traumatic cyst following operation. 
The surgeon who operated on a little girl for cataract asked me to 
operate on the eye for the cyst; I excised it successfully, and it has not 
recurred. 

Dr. ARNOLD Knapp: My experience with this method is limited to 
congenital cysts of the iris. I think the histology of the congenital and 
of the implantation cysts differs, and the method of treatment that is 
good for one is not necessarily good for the other. In one of the cases 
in which I operated I had the misfortune of getting some of the iodine 
solution into the anterior chamber, and my associates and I passed some 
anxious weeks watching to see whether the corneal cloudiness would clear 
up, and whether the lens would suffer. Fortunately, the corneal opacity 
did clear up, and the lens was not injured, but that danger has to be 
remembered in the injection of iodine into the anterior chamber. 


Dr. Martin COHEN: Several years ago I presented a case with 
infiltration of steel, hairlike in form, at the limbus of the cornea, which 
terminated in a serous cyst of the cornea. I think it was Dr. Weeks 
who, at that time, in discussing the case, stated that he had had a similar 
case in which he was able to remove portions of the cyst wall with no 
recurrence. I recently read an article by Eversbusch who treated a 
patient conservatively by alternating myotics and mydriatics. In that 
way he claims that he has cured a patient by causing a tear in the wall 
of the membrane. Others have tried this method without success. 

Success with roentgen therapy has been reported, but I think that in 
these cases one must be careful as far as the effects on the lens structure 
are concerned. 


Dr. BEN Witt Key: I showed before this section five years ago a 
patient with a large implantation cyst following extraction of a cataract 
eight years before. The cyst was very large, filling the whole coloboma 
and being attached to each pillar of the coloboma. The case was shown 
here before operation, and also after operation at a later meeting. The 
coloboma was enlarged by the excision of a piece of the iris on either 
side, and the entire cyst was removed. The vision returned to 20/30. 
Two years later hypertension came on gradually and in every respect the 
condition was that of epithelialization of the anterior chamber. I 
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believed that this is the usual outcome in these cases, even though the 
cyst may be removed completely. I feel sure that all the members of 
this section would be grateful if Dr. Alger would favor us with a report 
on this case in the course of two years time. 


A CASE OF VON RECKLINGHAUSEN’S DISEASE. Dr. ARTHUR KNappP. 


A man, aged 28, was born with a “bulging” of the left eye. When 
he was 6 months old the mother noticed a “drooping” of the left upper 
lid which was also swollen. Subsequent to this the swelling involved the 
left side of the face. The left eye was enucleated at the age of 4 because 
of the marked protrusion. The growth over the entire left side of the 
head and face became progressively larger, especially during the three 
years preceding presentation. At the time of presentation there are mas- 
sive, flouncelike folds on the left side of the face, the skin is thickened 
and darkly pigmented over the affected area, the left lids are enormously 
enlarged with a long palpebral aperture and the conjunctiva is so hyper- 
trophied that it prevents a view of the socket. The nose is tremendously 
enlarged, with long coarse vibrissae. The chin and the lips are enlarged 
and pushed far to the right of the midline of the face. There are nodules 
along the roof of the mouth. The right eye is normal except for myopia. 
There is no enlargement of the corneal nerve fibers as seen by the slit- 
lamp. There are complete deafness of the left ear, an impediment of 
speech, left dorsal scoliosis, generalized multiple nodules and patches of 
pigment over the trunk and extremities. The roentgenogram shows 
rarified areas of the bones of the skull and an enlarged sella turcica. 
The pathologic report on microscopic sections was neurofibromatosis. 


DISCUSSION 


Dr. MARTIN COHEN: I have reported one case of neurofibromatosis 
involving the orbit near the optic nerve. I think that this condition 
should be classified under the name of neurinoma, because such growths 
are neurinomas in the true sense of the term. They derive their origin 
from the cells of the sheath of Schwann, and I think the pictures that 
Dr. Samuels has loaned illustrate the characteristics clearly. The cells 
take on a palisading arrangement, which is characteristic of neurinoma. 
Verocay, in 1910, classified these nerve tumors under the term of 
neurinoma. 


Dr. IsapoRE GOLDSTEIN: Recently Dr. Wexler and I presented a 
tumor of the optic nerve and a case of von Recklinghausen’s disease 
before this section. Von Recklinghausen’s disease and tuberous sclerosis 
are allied conditions. Tuberous sclerosis is a generalized spongioneuro- 
blastoma. The tumor of the optic nerve in von Recklinghausen’s dis- 
ease that we presented consisted of spongioblasts, which are immature 
glia cells, and neurocytes, which are undifferentiated ganglion cells. It 
is most likely that von Recklinghausen’s disease and tuberous sclerosis 
are the same condition, except that the growth occurs in different loca- 
.tions in the body. 


THE OPHTHALMOLOGIST AND THE LIGHTING PROBLEMS OF HIs 
PATIENTS. Dr. WALTER B. LANCASTER. 


This article will be published in full in a later issue of the ARCHIVES. 
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THE OPHTHALMOLOGIST AND THE ILLUMINATING ENGINEER. 
Dr. LEGRAND H. Harpy. 


The ophthalmologist devotes a greater proportion of his daily time 
to making exact physical measurements than does any of the other medi- 
cal specialists. When he measures the refraction of an eye by means of 
the retinoscope, he is performing a piece of engineering work more 
precise and accurate than 90 per cent of the daily work done by an 
engineer. 


That he does not extend this accuracy to his other tests, such as the 
illumination of his test charts, campimeters, tangent screens, perimeters 
and scotometers, and to the therapeutic field of his patients, is probably 
due to ignorance and tradition. The science of illuminating engineering 
is much younger than that of ophthalmology, and the traditions inherited 
by the ophthalmologists of today are the products of the preelectric age. 
Nowhere in the curriculum of modern ophthalmology is there adequate 
instruction regarding the production, use and misuse of light. 


While it is manifestly impossible for most ophthalmologists to be 
proficient in all the correlated branches of this science, surely there 
should be in those fields men with the interest, background and training 
of the ophthalmologist who can bring to the aid of either group the tools 
and abilities of the other. The engineer needs medical assistance. Con- 
tinually he is being confronted by a choice of procedures, sometimes 
easy to make, sometimes difficult, and not infrequently a dilemma. He 
would receive gratefully the intelligent verdict of a trained doctor and 
in most cases industry would gladly pay for this service. Usually, 
unfortunately, it is not available. It is because of the limitations and 
neglect of the ophthalmologists themselves that this intermediate ter- 
ritory is being preempted by quasi-ophthalmologists who have the 
scientific abilities that the former group lack. 


DISCUSSION ON THE PAPERS OF DR. LANCASTER AND DR. HARDY 


Pror. Set1icg HecuTt: (a) Muscular fatigue may be induced by 
high illumination, through facial contortion, constriction of the iris on 
closing of the lids, which are all obvious efforts to reduce the illumina- 
tion which the eye judges to be too great. Muscular fatigue arises also 
from errors in refraction. 


(b) One hears so much of nervous fatigue that I wish to remind the 
members of this society that the indefatigability of nerves is a classic 
experiment in elementary physiology. The fibers of the visual nerves 
(optic, oculomotor) probably are never fatigued in the sense that they 
lose their sensibility and cease to conduct. If such a thing occurred at 
all, it would be only under the influence of a very heavy load produced 
by the most extreme illuminations. Nerve tissue is sensitive to oxygen 
and fatigues readily without a good supply. Structural deficiences, 
obstructions and the like, may result in poor blood supply and therefore 
may be responsible for a more rapid fatigue of the nervous elements of 
the eye. It is doubtful if this is what is usually meant by that ill defined 
term, nervous fatigue. 


(c) One is on much more solid ground in considering the last cate- 
gory, namely, retinal fatigue. It is retinal fatigue that most people sup- 
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pose is the real basis for the general visual fatigue that one usually 
meets in a doctor’s experience. This is most likely not the case. 


Low illumination, even lack of illumination, can obviously produce 
fatigue. There is no photochemical action taking place. Rods and 
cones are embryologically nervous elements, and like other such 
elements are probably sensitive to lack of oxygen. On the other hand, 
high illumination is certainly a factor in such behavior of the retina. 
The effect of light on the retina lasts much longer than the time of the 
exposure. Moreover, this after-effect is more pronounced and of 
greater duration the brighter the illumination. The sensitive substances 
in the retina become changed by light, and their effective, photochemical 
products accumulate. The rate of photochemical change varies with the 
illumination. High illuminations rapidly use up the available material, 
and the normal course of its regeneration is too slow to become effective 
for some time. The accumulated photochemical products continue to 
produce stimulation for surprisingly long times, since after-images of 
intense lights may last as long as five or six hours, and can interfere 
with the normal sensitivity of the eye. Such localized losses of sensi- 
tivity are a source of annoyance and discomfort, and, even when pro- 
duced for very short periods, as in the glare of automobile headlights, 
may become extremely dangerous. 


Dr. GeorGeE S. CRAMPTON: In the cooperative committee work 
between illuminating engineers, psychologists, physicists, oculists and 
industrial managers, one of the first pieces of work attempted was at 
the Hawthorne works of the Western Electric Company in Chicago, 
where 33,000 workers were employed. Forty young women about 20 


years of age were chosen as a test group. I was asked to start some of 
the ocular tests of these young women, and I managed to get a couple 
of young local ophthalmologists interested in the inception and progress 
of the work. The tests consisted of taking the vision on split circle 
charts under five intensities of illumination varying from 0.5 to 40 foot 
candles. We performed refractions roughly and recorded the muscular 
findings at 6 meters and the near point. 

Unfortunately, as far as practical tests are concerned, which are 
intended to show ocular fatigue after a period of factory work, there 
appear to be none on which reliance can be placed. 

The speeding up of the factory processes and output under improved 
conditions of lighting is a tangible index of efficiency and one that 
appeals to both the piece worker and the management. In this plant 
physicists were on constant duty studying the reactions of the test group 
to various lighting conditions. Hourly counts and inspections of com- 
pleted work were made, and many interesting facts were learned. 


Mr. A. L. Powett: There is only one point that I should like to 
emphasize. This is the statement: “It is just as bad to have too much 
light as too little light,” which architects and physicians use rather 
haphazardly. About fifteen years ago a group of physicians investigated 
lighting conditions in the downtown offices in New York. They reported 
that a majority of the offices were overlighted. My associates and I 
followed them and measured the illumination. In practically every office 
there was less than the prevailing standard of illumination and, inci- 
dentally, the standard of office illumination has gone up fivefold in the 
last fifteen years; but every one of these offices was glaringly lighted. 
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The layman always confuses glare with overlighting, and I contend that 
if light is properly supplied (speaking of artificial light) there is no 
such thing as overlighting, because it is economically unfeasible. One 
cannot get enough illumination in a given space to overlight a room, 
provided all the other factors that permit visual comfort are obtained. 


What does one find in moonlight? About 25/1000 of a foot-candle, 
which is too little light, it is true, but one can see to read by it. In this 
room the artificial light in the front part, which I measured before the 
meeting, is about 4 or 5 foot-candles, and in the back, 3 or 4 foot-candles. 
What does one find by natural light, or daylight, even with this northern 
exposure? I should estimate that on a bright day there would probably 
be from 40 to 80 foot-candles, depending on the part of the room. One 
would not say it was too much light. If it were a southern exposure, | 
there would probably be from 100 to 200 foot-candles. One can see di 
easily to fix his car in the shade of a building on the street, for there is 
a light of about 500 foot-candles. It is brighter in the middle of the 
street, and in the sun there will be as high as 3,000 foot-candles. One 
can lie down in the shade of a tree and read a book comfortably, and 
there the illumination is from 300 to 500 foot-candles. On an open golf 
course, with the sun shining, one is likely to find from 8,000 to 12,000 
foot-candles. 


Mr. WittiAM F. LittLte: Mr. Powell has so well represented the 
illuminating engineers that I shall add nothing to his comments. Our 
society has just established a rather similar cooperation with the 
architects this year, and we feel sure that we are making progress, and I 
am sure that if we have the opportunity to work with you in your | i 
studies, it is going to help us as much as it will you. ly 
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SUBCONJUNCTIVAL RUPTURE OF THE EYE. Mr. CHARLES GOULDEN. 


A man, aged 55 (a cellarman), received a blow on the right eye 
with a fist, resulting in a prolapse of the iris, a dislocated lens and a 
scleral rupture involving about half the circumcorneal area, 3 mm. from 
the limbus. The lens was evidently at the bottom of the vitreous. There 
was a good deal of vitreous hemorrhage. 






ARTERIOSCLEROSIS IN THE RiGHT EYE,. witH Tay’s CHOROIDITIS; IN 
| THE Lert Eye, Tay’s CHOROIDITIS WITH RETRORETINAL HEMoR- 
RHAGE. Mr. CHARLES GOULDEN. 


The sight of the left eye had been failing for a year, and was now 
6/12. In the right eye were guttate spots in the macular area, with 
some arteriosclerosis. The urine was clear. 
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DIABETES MELLITUS, WITH SYNKINESIS SCINTILLANS. Mr. CHARLES 
GOULDEN. 


Iridectomy and lens extraction were performed in the right eye. 
There was slight diabetic retinitis. 


SHot-GuN WounpDs oF THE RIGHT EYE; ComMoTio RETINAE. Mr. 
CHARLES GOULDEN. 


While shooting rabbits, a youth, 17 years of age, received a barrel- 
load of shot at a range of 40 yards. The right eye showed bruising 
and swelling of the lids and conjunctival hemorrhage. No perforating 
wound could be seen. Commotio retinae was observed, and there was 
a small retinal detachment. Roentgenograms showed fifteen pellets (two 
in the orbit and thirteen in the cheek, scalp, arms and hands). Four 
were removed under local anesthesia. A month later the eye showed 
extensive concussion changes in the outer half of the retina, and large 
atrophic areas and hemorrhages. 


DISLOCATION OF THE NUCLEUS OF MORGAGNIAN CATARACT. Mr. 
CHARLES GOULDEN. 


Extraction of a cataract from the affected eye was performed a 
year before. When the patient was seen in January, 1923, the eye 
had been inflamed for two weeks. Bedewing was seen by means of the 
slit-lamp, and there were also folds in Descemet’s membrane. The 
opdque portion of the fluid contents of the lens sac had fallen to the 
lower part, and the nucleus of the lens could be seen free. 


CoNIcAL CORNEAS IN A WOMAN AGED TWENTY-NINE. Mr. CHARLES 
GOULDEN. ' 


The eyes had never been inflamed, and though vision had always 
been defective, neither glasses nor treatment had ever been advised. A 
descemetocele was present in the right eye; it was covered with epithe- 
lium, and showed many small staining spots. 


PITUITARY ADENOMA IN A WomaN AGED TwENtTy-Two. Mr. 
CoLLYER SUMMERS. 


In July, 1931, the fields showed complete bitemporal hemianopia to 
quantitative perimetry with a 1 degree red test object. Mr. Hugh 
Cairns operated in July by the transfrontal route, and carried out 
incomplete removal of a cystic and solid adenoma, which was followed 
by almost complete recovery of the visual fields. 


ViTREous HEMORRHAGE. Mr. J. H. Doccart. 


A carpenter, aged 31, woke up one night in January to find that 
he could not see out of his right eye. His general health was good. 
There was an extensive hemorrhage in the vitreous. The upper tem- 
poral vessels showed sclerosis, venous blockage and hemorrhages. In 
the left eye there was arteriosclerosis with:venous obstruction affecting 
the tributaries of four main veins. aan 
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ATROPHY OF THE IRtpDEs. Mr. J. H. Doccart. 


A man, aged 60, who was suffering from subconjunctival hemor- 
rhage, stated that the vision in his right eye had always been poor. 
There were pigment granules at the back of the cornea. Horizontal slits 
could be seen on the nasal side of the right iris, allowing the light to 
shine through, owing to atrophy of the retinal layer. 


SipERosIS. Mr. CHARLES GOULDEN. 


A boy injured his eye several months before. Three weeks before 
presentation he came showing early signs of siderosis in the lens, which 
had become opaque, small particles of brown pigment being easily made 
out. Roentgenograms showed an intra-ocular foreign body. The mag- 
net did not succeed in dislodging it. Mr. Goulden proposed to extract 
the lens, but wished the members to see the patient first. 


DISCUSSION 


Mr. JEREMY: One of my patients had a piece of iron in the retina, 
near the optic disk. I did not think it advisable to remove it as vision 
was 6/12. Years afterward, the patient returned with a cataract in that 
eye. A roentgenogram showed that the piece of iron had disappeared. 
There was siderosis of the iris and lens. 


i 


| 
| 
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Book Reviews 


Eighteenth Annual Report of the Ophthalmic Section, Ministry of the 
Interior, Egypt. Price, 10.40 piasters. Pp. 40. Cairo, Egypt: 
Government Press, 1931. 


There are now in Egypt forty-six ophthalmic units; thirty-two of 
these are permanent, and fourteen travel. 

During 1930, 526,406 new patients were treated, 20,136 being 
inpatients, and 209,662 operations were performed. 

The number of patients found blind in one or both eyes was 45,534, 
or 8.4 per cent of all patients examined at the hospitals for ocular dis- 
eases. The pathologic cause of blindness was acute ophthalmia in 80 
per cent of the cases; the gonococcus was the predominant factor of 
infection in 44 per cent. 

Ophthalmic examinations were carried out in thirty-two primary 
government schools. Ninety-two per cent of the pupils were found to 
be suffering from trachoma. About 25 per cent of these were in serious 
stages of the disease, but as a result of ophthalmic treatment this per- 
centage was reduced to 8. This improvement is important as it indicates 
not only healing of the disease, but prevention of the spread of the 
infection. 

During April, twenty medical officers underwent postgraduate teach- 

ing in ophthalmology, and in October there were twenty-five. 
; There were 104,493 operations for the treatment of trachoma, con- 
sisting in squeezing follicles or removing trachomatous degeneration. 
This necessitated three hours a day for five days of each week in all the 
ophthalmic hospitals. The modified Snellen or grafting operation was 
performed on 733,290 patients with trichiasis and entropion resulting 
from trachoma. In addition, 1,702 operations for senile cataract were 
performed, and 448 for soft cararact. The principal method of operat- 
ing was the combined. 

In glaucoma, iridectomy is done in acute cases, and trephining in 
chronic cases. 

The prophylactic operation of iridectomy is done for recent pro- 
lapse of the iris and adherent leukoma in every patient affected with 
these diseases under 20 years of age. 

The annual meeting of the ophthalmological society was held at the 
Giza Memorial Ophthalmic Laboratory, on March 13, 1931. One 
hundred and ten members were present. Many important communica- 
tions were made. 

A list of the interesting cases for 1930 is given without details. Then 
follows a tabulated list of diseases and operations. There is a table 
devoted to the causes of blindness, the percentage of blindness in one or 
both eyes and a brief pathologic report. Ak 


Kurzes Handbuch der Ophthalmologie. Volume VI. Auge und 
Nervensystem. By F. Schieck, Wurzburg, and A. Brickner, Basel. 
Price, 148 marks. Pp. 148, with 227 illustrations. Berlin: Julius 
Springer, 1931. . 


This volume on ocular neurology is introduced with a chapter on the 
pathology of the base of the brain by Prof. F. Wohlwill (Hamburg), in 
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which the general relations of the base of the brain to the visual organs 
are taken up in turn: developmental disturbances, injuries, diseases of 
the bones, dura, pia, ventricles, basal arteries and brain, intracranial 
neoplasms and diseases of the hypophysis. 

Prof. R. Bing (Basel) and Dr. A. Franceschetti (Basel) treat of the 
pupil from an anatomic, physiologic, pharmacologic and pathologic 
standpoint. Prof. C. Behr (Hamburg) contributes the parts on diseases 
of the ocular nerves and the visual pathways upward from the chiasm; 
and the chapter on diseases of the higher optical centers is from the pen 
of Prof. F. Quensel (Leipzig). The important part on ocular changes 
in diseases of the central nervous system occupies nearly half of the 
volume, and the subject is divided into organic noninflammatory dis- 
eases, by Prof. F. Best (Dresden), and inflammatory diseases, by Dr. W. 
Kyrielies (Wurzburg). Finally, Prof. L. W. Weber (Chemnitz) and 
Prof. W. Runge (Chemnitz) describe the disturbances of the visual 
organs in psychoses and neuroses. A bibliography is appended at the 
end of each part. 

With the interest that ocular neurology now holds, this volume is 
most timely. The treatment of the subject matter is comprehensive and 
well illustrated, and as each article is from the pen of one who is an 
authority on his subject, this volume maintains the high standard set by 
the other parts in the excellent “Kurzes Handbuch,” which reflects so 
much credit on the editors and the publishers. Perhaps the rapidity with 
which each part is appearing should not be passed without comment. 


A. K. 


The Pocket Atlas of the Fundus Oculi. By G. Lindsay Johnson. 
Second edition. Pp. 215, with 54 colored drawings. London: 
Adlard & Son, Ltd, 1931. 


This little atlas, which was first published in 1911, now appears in a 
second edition, and fortunately the beautiful drawings of the fundus 
made by A. W. Head are again available. 

The reading matter has been carefully revised and brought up to 
date. Two chapters have been added, one on the various forms of 
cataract, and another on the vitreous. 

An excellent description of the ophthalmoscope serves as an intro- 
duction, which includes the optical principles, the theory and practice of 
the direct and indirect methods and retinoscopy; then follow anatomy 
of the choroid, ciliary body and retina, the ophthalmoscopic appearance 
of the normal fundus, the optic nerve, glaucoma, diseases of the lens, 
the optic nerve, the retina, the vitreous and the choroid. 

The remainder of the book is given over to drawings in colors, which 
are excellent, as is always the work of A. W. Head. A number of. 
important conditions, however, are not represented, particularly those 
the importance of which has been recognized in recent years ; however, 
these can undoubtedly be added in the next edition. A. K. 


















































Directory of Ophthalmologic Societies * 


INTERNATIONAL 
INTERNATIONAL OPHTHALMOLOGIC CONGRESS 


Secretary: Dr. Franciso Poyales, Olozaga 3, Madrid, Spain. 
Place: Madrid, Spain. Time, April 16-22, 1933. 


FOREIGN 
BRITISH MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


President: Sir J. Herbert Parsons, 54 Queen Anne St., Cavendish Square, 
London, W. I. 
Place: London. Time: July 27-29, 1932. 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 


President: Mr. A. H. H. Sinclair, 6 Charlotte Square, Edinburgh. 
Secretary: Mr. Humphrey Neame, 56 Portland Place, London, W. I. 


OxFOoRD OPHTHALMOLOGICAL CONGRESS 
Master: Dr. Cyril Walker, Bristol, England. 


Secretary: Dr. C. G. Russ-Wood, 12 St. John’s Hill, Shrewsbury, England. 
Place: Oxford. Time: July 7-9, 1932. 


Royat Society oF MEpICINE, SECTION OF OPHTHALMOLOGY 


President: Dr. E. W. Brewerton, 73 Harley St., W. 1, London. 
Secretary: Dr. P. G. Doyne, 60 Queen Anne St., W. 1, London. 
Place: London. Time: June 10, 1932. 


Socrét— FRANCAISE D’OPHTHALMOLOGIE 


Secretary: Dr. René Onfray, 6 avenue de la Motte Picquet, Paris 7é. 
Place: Paris. Time: July 17-21, 1932. 


GERMAN OPHTHALMOLOGICAL SOCIETY 
Secretary: Prof. A. Wagenmann, Heidelberg. 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 


Chairman: Dr. Frederick H. Verhoeff, 82 Commonwealth Ave., Boston. 
Secretary: Dr. Parker Heath, 1551 Woodward Ave., Detroit. 
Place: Milwaukee. Time: 1933. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. S. Hanford McKee, 1528 Crescent St., Montreal, Canada. 
President-Elect: Dr. B. R. Shurley, 62 W. Adams Ave., Detroit. 
Executive Secretary: Dr. William P. Wherry, Medical Arts Bldg., Omaha. 
Place: Montreal, Canada. Time: September 19-23, 1932. 


AMERICAN OPHTHALMOLOGICAL SOCIETY 


President: Dr. Edward C. Ellett, 130 Madison Ave., Memphis, Tenn. 
Secretary: Dr. Emory Hijl, Professional Bldg., Richmond, Va. 
Place: New London, Conn. Time: June 27-29, 1932. 


* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and to keep it up to date. 
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SECTIONAL 
| New ENGLAND OPHTHALMOLOGICAL Society 
President: Dr. David W. Wells, Hotel Westminster, Boston. 
Secretary-Treasurer: Dr. Theodore L. Terry, 243 Charles St., Boston. 
Place: Massachusetts Eye and Ear Infirmary, 243 Charles St., Boston. Time: 
8 p. m., third Tuesday of each month from November to April, inclusive. 


PaciFic Coast OTo-OPHTHALMOLOGICAL SOCIETY 


President: Dr. W. F. Hoffman, 317 Summit Ave., Seattle. 
Secretary-Treasurer: Dr. Frank Friesen, 1208 Roosevelt Bldg., Los Angeles. 
Place: Seattle. Time: June 30-July 2, 1932. 


PuGet SounpD ACADEMY OF OPHTHALMOLOGY AND OTOo-LARYNGOLOGY 
President: Dr. John H. Harter, 1215 Fourth Ave., Seattle. 
Secretary-Treasurer: Dr. Francis A. Brugman, 806 Cobb Bldg., Seattle. 
Time: 8 p. m., third Tuesday of each month, except July and August. 


Stoux VALLEY Eve AND Ear ACADEMY 


President: Dr. John B. Gregg, 101 S. Main St., Sioux Falls, S. Dakota. 
Secretary-Treasurer: Dr. F. H. Roost, 420 Trimble Bidg., Sioux City, Iowa. 
Place: Sioux City, Iowa. Time: November, 1932. 


SOUTHERN MEDICAL ASSOCIATION, SECTION ON Eve, Ear, NOSE AND THROAT 


Chairman: Dr. Wiley R. Buffington, 211 Camp St., New Orleans. 
Secretary: Dr. William D. Gill, 323 Medical Arts Bldg., San Antonio, Texas. 
Place: Birmingham, Ala. Time: November, 1932. 


SOUTHWESTERN MICHIGAN TRIOLOGICAL SOCIETY 


President: Dr. W. E. McGarvey, 802 Jackson City Bank Bldg., Jackson. 
Secretary: Dr. Don C. Lyons, 1405 Union and Peoples National Bank Bldg., 
Jackson. 


Time: Third Thursday of alternate months. 


STATE 
COLORADO OPHTHALMOLOGICAL SOCIETY 


President: A presiding officer is selected for each meeting alternatelv until all 
members have served. 

Secretary: Dr. Ralph W. Danielson, 258 Metropolitan Bldg., Denver. 

Place: Capitol Life Building, Denver. Time: 7:30 p. m., third Saturday of the 
month, October to April, inclusive. 


ConNECTICUT STATE MEDICAL SOCIETY, SECTION ON EYE, 
Ear, NosE AND THROAT 


President: Dr. M. H. Merriman, 115 Prospect St., Waterbury. 
Secretary-Treasurer: Dr. Walter L. Hogan, 750 Main St., Hartford. 
Time: May, November. 


Eve, Ear, NosE AND THROAT CLUB OF GEORGIA 


President: Dr. W. L. McDougall, 50 Whitehall St., S. W., Atlanta. 
Secretary-Treasurer: Dr. W. O. Martin, Jr., 412 Medical Arts Bldg., Atlanta. 


INDIANA ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. J. R. Gillum, 221 S. Sixth St., Terre Haute. 
Secretary: Dr. J. Kent Leasure, 23 E. Ohio St., Indianapolis. 


Iowa ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. Royal French, 28 S. First Ave., Marshalltown. 
Secretary-Treasurer: Dr. W. F. Boiler, 105 E. Iowa Ave., Iowa City. 
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MICHIGAN STATE MEDICAL SocIETy, SECTION OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


Chairman: Dr. Wilfred Haughey, 303 Post Bldg., Battle Creek. 
Secretary: Dr. H. O. Westervelt, 239 Pipestone St., Benton Harbor. 


MINNESOTA ACADEMY OF OPHTHALMOLOGY AND OrTo-LARYNGOLOGY 
President: Dr. Douglas F. Wood, 74 S. Ninth St., Minneapolis. 
Secretary-Treasurer: Dr. Walter E. Camp, Medical Arts Bldg., Minneapolis. 
Time: Second Friday of each month from October to May. 


MONTANA ACADEMY OF OTO-OPHTHALMOLOGY 


President: Dr. L. H. Huber, Livingston. 
Secretary: Dr. A. W. Morse, Phoenix Bldg., Butte. 


New Jersey State MeEpicat Society, SECTION ON OPHTHALMOLOGY, OTOLOGY 
AND RHINOLARYNGOLOGY 

Chairman: Dr. H. L. Harley, 101 S. Indiana Ave., Atlantic City. 

Secretary: Dr. B. E. Failing, 31 Lincoln Park, Newark. 

Place: Atlantic City. Time: June 15-17, 1932. 


New York StaTE MEpicat Society, Eye, Ear, Nose aND THROAT SECTION 


Chairman: Dr. R. T. Atkins, 4 W. Fifty-Third St., New York. 
Secretary: Dr. D. F. Gillette, 109 S. Warren St., Syracuse. 


NortH Dakota ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 
President: Dr. F. L. Wicks, Valley City. 
Secretary-Treasurer: Dr. W. L. Diven, National Bank Bldg., Bismarck. 


OREGON ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. H. M. Hendershott, 193 Eleventh St., Portland. 
Secretary-Treasurer: Dr. Andrew J. Browning, 418 Mayer Bldg., Portland. 
Place: Good Samaritan Hospital. Time: Third Tuesday of each month. 


RHODE IsLAND OPHTHALMOLOGICAL AND OTOLOGICAL SOCIETY 
President: Dr. Frank W. Dimmitt, 195 Thayer St., Providence. 
Secretary: Dr. N. A. Bolotow, 108 Waterman St., Providence. 
Place: Rhode Island Medical Library. Time: 8:30 p. m., second Thursday in 
October, December, February and April. 


SoutH CAROLINA MEDICAL ASSOCIATION, SECTION ON OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 


President: Dr. W. B. McWhorter, 106 E. Earle St., Anderson. 
Secretary-Treasurer: Dr. G. M. Truluck, Orangeburg. 
Time: April and December. 


TEXAS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. W. D. Jones, 3116 Live Oak St., Dallas, Texas. 
Secretary: Dr. A. F. Clark, 1034 Nix Professional Bldg., San Antonio. 


UTAH OPHTHALMOLOGICAL SOCIETY 


President: Dr. D. W. Henderson, 75 S. Main St., Salt Lake City. 
Secretary-Treasurer: Dr. T. F. Welch, 14 Exchange Pl., Salt Lake City. 


VIRGINIA SOCIETY OF OTO-LARYNGOLOGY AND OPHTHALMOLOGY 


President: Dr. C. P. Jones, Newport News. 
Secretary-Treasurer: Dr. H. G. Preston, 307 Professional Bldg., Harrisonburg. 


West Vircinta STATE MEpDICAL AssociaTION, Eye, Ear, Nose 
AND THROAT SECTION 
President: Dr. G. A. Smith, Montgomery. 
Secretary: Dr. O. H. Bobbitt, Medical Arts Bldg., Charleston. 
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LOCAL 


ACADEMY OF MEDICINE OF NORTHERN NEw JeRsEy, SECTION 
on Eye, Ear, Nose AND THROAT 
Chairman: Dr. Charles W. Buvinger, 50 Washington St., East Orange. 
Secretary: Dr. Earl LeRoy Wood, 192 Roseville Ave., Newark. 
Place: 91 Lincoln Park South. Time: 8:45 p. m., second Monday of each month. 


ACADEMY OF MEDICINE OF TORONTO, SECTION OF OPHTHALMOLOGY 


Chairman: Dr. P. J. F. Houston, 34 Hurndale Ave., Toronto. 
Secretary: Dr. Alexander E. MacDonald, 151 Bloor St., W., Toronto. 
Time: First Monday of winter months. 


ATLANTA Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. L. C. Rouglin, 127 Peachtree St., N. E., Atlanta, Ga. 

Secretary: Dr. William O. Martin, Jr., Medical Arts Bldg., Atlanta, Ga. 

Place: Academy of Medicine, 38 Prescott St., N. E. Time: 8 p. m., last Thurs- 
day of each month. 


BALTIMORE MEpIcAL Society, SECTION ON OPHTHALMOLOGY 
Chairman: Dr. Harry Friedenwald, 1212 Eutaw Pl., Baltimore. 
Secretary: Dr. William M. Rowland, 906 Cathedral St., Baltimore. 
Place: Medical and Chirurgical Faculty, 1211 Cathedral St. Time: 8:30 p. m.. 
fourth Thursday of each month from October to May. 


BROOKLYN OPHTHALMOLOGICAL SOCIETY 


President: Dr. John N. Evans, 23 Schermerhorn St., Brooklyn. 

Secretary: Dr. Michael J. Buonaguro, 589 Lorimer St., Brooklyn. 

Place: Kings County Medical Society Bldg., 1313 Bedford Ave. Time: Third 
Thursday in February, April, May, October and December. 


BuFFALO OPHTHALMOLOGIC CLUB 


President: Dr. Joseph C. O’Gorman, 1324 Jefferson Ave., Buffalo. 
Secretary-Treasurer: Dr. Thurber Le-Win, 112 Linwood Ave., Buffalo. 


CHICAGO OPHTHALMOLOGICAL SOCIETY 
President: Dr. Frank Brawley, 30 N. Michigan Ave., Chicago. 
Secretary: Dr. Richard C. Gamble, 30 N. Michigan Ave., Chicago. 
Place: Medical and Dental Arts Club. Time: Third Monday of each month 
from October to May. 


CLEVELAND ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
AND OTo-LARYNGOLOGY 
Chairman: Dr. M. W. Jacoby, 2323 Prospect Ave., Cleveland. 
Secretary: Dr. H. C. Rosenberger, 1065 Rose Bidg., Cleveland. 
Place: Winton Hotel. Time: Fourth Friday of each month. 


CLEVELAND OPHTHALMOLOGICAL CLUB 


Chairman: Dr. Roy B. Metz, Hanna Bldg., Cleveland. 
Secretary: Dr. Paul G. Moore, Medical Arts Bldg., Cleveland. 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 
Chairman: Dr. L. F. Appleman, 308 S. Sixteenth St., Philadelphia. 
Clerk: Dr. Alexander G. Fewell, 1924 Pine St., Philadelphia. 
Time: Third Thursday of every month from October to April, inclusive. 


CoLuMBUS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
Chairman: Dr. Ivor Clark, 188 E. State St., Columbus, Ohio. 


Secretary-Treasurer: Dr, Francis W. Thomas, 327 E. State St., Columbus, Ohio. 
Time: First Monday of each month. 
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DALLAs ACADEMY OF OPHTHALMOLOGY AND OTo-LARYNGOLOGY 


President: Dr. L. M. Sellers, 717 Pacific Ave., Dallas, Texas. 
Executive Secretary: Dr. W. Mood. Knowles, 717 Pacific Ave., Dallas, Texas. 
Place: Dallas Athletic Club. Time: 6:30 p. m., first Tuesday of each month 


from October to June. The November, January and March meetings are 
devoted to clinical work. 


Des Moines ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Cecil C. Jones, 1121 Equitable Bldg., Des Moines, Iowa. 
——— ee Dr. Grace Doane, 614 Bankers Trust Bldg., Des Moines, 
owa. 


Time: 7:45 p. m., third Monday of every month, September to May. 


DETROIT OPHTHALMOLOGICAL CLUB 
Chairman: Members rotate alphabetically. 
Secretary: Dr. Raymond S. Goux, David Whitney Bldg., Detroit. 
Time: 6:30 p. m., first Wednesday of each month. 


EasTERN New Yorx Eve, Ear, NosE AND THROAT ASSOCIATION 


President: Dr. F. M. Sulzman, 1831 Fifth Ave., Troy. 
Secretary-Treasurer: Dr. Arthur F. Holding, 142 Washington Ave., Albany. 
Time: Third Wednesday in October, November, March, April, May and June. 


\ 
Fort Worth Eve, Ear, Nose AND THROAT SOCIETY 


President: Dr. R. H. Needham, 1304 Medical Arts Bldg., Fort Worth, Texas. 

Secretary-Treasurer: Dr. Van D. Rathgeber, 1011 Medical Arts Bldg., Fort 
Worth. 

Place: University Club. Time: 6:30 p. m., first Friday of each month except 
July and August. 


Granp Rapips Eye, Ear, Nose AND THROAT SOCIETY 


President: Dr. Carl F. Snapp, 26 Sheldon Ave.. Grand Rapids, Mich. 

Secretary-Treasurer: Dr. Walter W. Oliver, 26 Sheldon Ave., Grand Rapids, 
Mich. 

Place: Various local hospitals. Time: Third Thursday of alternating months, 
September to May. } 


Houston ACADEMY OF MEDICINE, Eve, Ear, NosE AND THROAT SECTION 

President: Dr. L. W. Raney, 609 Fannin St., Houston, Texas. 

Secretary: Dr. J. F. Gamble, 201 Main St., Houston, Texas. 

Place: Medical Arts Bldg., Harris County Medical Society Rooms. Time: 
8 p. m., first Thursday of each month from September to June. 


INDIANAPOLIS OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 
President: Dr. B. J. Larkin, 23 E. Ohio St., Indianapdlis. 
Secretary: Dr. Kenneth L. Craft, Hume-Mansur Bldg., Indianapolis. 
Place: University Club. Time: 6:30 p. m., second Thursday of each month 
from October to May. 


Kansas City Socrety oF OPHTHALMOLOGY AND OtTO-LARYNGOLOGY 
President: Dr. W. E. Keith, 1103 Grand Ave., Kansas City, Mo. 
Secretary: Dr. O. S. Gilliland, Professional Bldg., Kansas City, Mo. 
Time: Third Thursday of each month from September to May. The November. 
January and March meetings are devoted to clinical work. 


Lonc Beacn Eye, Ear, Nose AND THROAT SOCIETY 
President: Dr. Ferris L. Arnold, 923 Security Bldg., Long Beach, Calif. 
Secretary-Treasurer: Dr. Clyde E. Harner, 312 Security Bldg., Long Beach, Calif. 
Place: Professional Bldg. Time: Last Wednesday of each month from Septem- 

ber to June. 
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Los ANGELES County Mepicat Society, SECTION ON 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
President: Dr. J. Frank Friesen, 1208 Roosevelt Bldg., Los Angeles. 
Secretary-Treasurer: Dr. F. H. Brandt, 1052 W. Sixth St., Los Angeles. 
Place: Mary Louise Cafe. Time: 6:30 p. m., fourth Monday of each month 
from October to May, inclusive. 


MEDICAL SOCIETY OF THE DiIstRIcT OF CoLUMBIA, SECTION OF 
OPHTHALMOLOGY AND OTO-LARYNGOLOGY 
Chairman: Dr. Albert P. Tibbets, 1801 I St., Washington. 
Secretary Dr. G. Victor Simpson, Rhode Island Ave., Washington. 
Place: 1718 M St., N. W. Time: 8 p. m., third Friday of each month from 
October to April, inclusive. 


MEMPHIS SOCIETY OF OPHTHALMOLOGY AND OTOoO-LARYNGOLOGY 
Chairman: Each member, in alphabetical order. 
Secretary: Dr. R. O. Rychener, Exchange Bldg., Memphis, Tenn. 
Place: Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital. Time: 
8 p. m., second Tuesday of each month. Annual meeting, Jan. 10, 1933. 


MILWAUKEE OTO-OPHTHALMIC SOCIETY 
President: Dr. T. F. McCormick, 324 Wisconsin Ave., Milwaukee. 


Secretary-Treasurer: Dr. O. P. Schoofs, 324 E. Wisconsin Ave., Milwaukee. 
Place: University Club. Time: 6:30 p. m., third Tuesday of each month. 


MONTREAL OPHTHALMOLOGICAL SOCIETY 
President: Dr. J. P. E. Bousqnet, 66 Sherbrooke St., West, Montreal, Canada. 
Secretary: Dr. J. A. MacMillan, 1410 Stanley St., Montreal, Canada. 
Time: Second Thursday of October, December, February and April. 


NASHVILLE ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


Chairman: Dr. Hilliard Wood, 700 Church St., Nashville, Tenn. 
Secretary-Treasurer: Dr. H. C. Smith, Medical Arts Bldg., Nashville, Tenn. 
Place: St. Thomas Hospital. Time: 8 p. m., third Monday of each month. 


NEw ORLEANS OPHTHALMOLOGICAL AND OTOLARYNGOLOGICAL SOCIETY 


President: Dr. Charles A. Bahn, 150 Baronne St., New Orleans. 

Secretary-Treasurer: Dr. M. F. Meyer, Canal Bank Bldg., New Orleans. 

Place: Eye, Ear, Nose and Throat Hospital. Time: Third Thursday of each 
month from October to June. 


New York ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Chairman: Dr. Mark J. Schoenberg, 1160 Park Ave., New York. 
Secretary: Dr. Algernon B. Reese, 73 E. Seventy-First St., New York. 
Time: 8:30 p. m., third Monday of every month from October to May, inclusive. 


OMAHA AND Councit BLuFFs OPHTHALMOLOGICAL AND 
OtTo-LaRYNGOLOGICAL SOCIETY 
President: Dr. William P. Haney, 107 S. Seventeenth St., Omaha. 
Vice President: Dr. L. G. Howard, 532 First Ave., Council Bluffs, Iowa. 
Secretary-Treasurer: Dr. W. A. Cassidy, 1620 Medical Arts Bldg., Omaha. 
Place: University Club, 1914 Harney St., Omaha. Time: 6 p. m., dinner; 7 p. m., 
program; third Wednesday of each month from October to May. 


PITTSBURGH OPHTHALMOLOGICAL SOCIETY 
President: Dr. Edward B. Heckel, Jenkins Arcade Bldg., Pittsburgh. 
Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 
Place: Pittsburgh Academy of Medicine Bldg. Time: Fourth Monday of each 
month, except June, July, August and September. 


PittsBuRGH S.it-Lame SOcIeEty 
President: Dr. W. W. Blair, 121 University Pl., Pittsburgh. 
Secretary: Dr. George H. Shuman, Park Bldg., Pittsburgh. 
Place: 121 University Pl. Time: Second Monday evening of every month, except 
June, July, August and September. 
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RICHMOND OPHTHALMOLOGICAL AND OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. William R. Weisiger, Medical Arts Bldg., Richmond, Va. 

Secretary: Dr. R. W. Vaughan, Medical Arts Bidg., Richmond, Va. 

Place: Westmoreland Club. Time: 6 p. m., second Monday of each month from 
October to May. 


ROCHESTER Eye, Ear, NosE AND THROAT SOCIETY 


Chairman: Dr. E. S. Amsler, 53 S. Fitzhugh St., Rochester, N. Y. 

Secretary-Treasurer: Dr. E. W. O’Brien, 5 N. Goodman St., Rochester, N. Y. 

Place: Rochester Medical Association, 113 Prince St. Time: 8 p. m., third 
Monday of each month from October to May. 


St. Louris OPHTHALMIC SOCIETY 


President: Dr. Julius H. Gross, Carleton Bldg., St. Louis. 

Secretary: Dr. Carl T. Eber, 1006 Carleton Bldg., St. Louis. 

Place: Oscar Johnson Institute. Time: Clinical meeting 5:30 p. m., dinner and 
scientific meeting 6:30 p. m., fourth Friday of each month from October to 
April, inclusive, except December. 


SAN ANTONIO OPHTHALMOLO-OTO-LARYNGOLOGICAL SOCIETY 


President: Dr. Scott C. Applewhite, 705 E. Houston St., San Antonio, Texas. 

Secretary-Treasurer: Dr. E. D. Dumas, 425 Medical Arts Bldg., San Antonio. 

Place: Bexar County Medical Library. Time: 8 p. m., first Tuesday of each 
month from October to May. 


San Francisco County MEDICAL Society, SECTION ON EYE, 
Ear, NosE AND THROAT 


Chairman: Dr. Robert C. Martin, 384 Post St., San Francisco. 

Secretary: Dr. George N. Hosford, 490 Post St., San Francisco. 

Place: Society’s Building, 2180 Washington St., San Francisco. 

Time: Third Tuesday of every month except May, June, July and December. 


SHREVEPORT Eye, Ear, NOSE AND THROAT SOCIETY 


President: Dr. J. L. Scales, Medical Arts Bldg., Shreveport, La. 

Secretary-Treasurer: Dr. W. L. Atkins, 505 Medical Bldg., Shreveport, La. 

Place: 1240 Texas Ave. Time: 7:30 p. m., first Monday of each month from 
October to June. 


SPOKANE ACADEMY OF OPHTHALMOLOGY AND OTO-LARYNGOLOGY 


President: Dr. David Hartin, Old National Bank Bldg., Spokane, Wash. 

Secretary: Dr. W. W. Henderson, Paulsen Medical and Dental Bldg., Spokane, 
Wash. 

Place: Paulsen Medical and Dental Library. Time: 8 p. m., fourth Tuesday of 
each month except June, July and August. 


Syracuse Eve, Ear, NosE AND THROAT SOCIETY 


President: Dr. M. G. Brown, 713 E. Genesee St., Syracuse, N. Y. 

Secretary-Treasurer: Dr. A. Harry Rubenstein, Medical Arts Bldg., Syracuse, 
N. Y. 

Place: University Club. Time: Second Friday of each month except June, July 
and August. 


Tutsa ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Roy Dunlap, 108 W. Sixth St., Tulsa, Okla. 
Secretary-Treasurer: Dr. Marvin D. Henley, 108 W. Sixth St., Tulsa, Okla. 
Place: Medical Arts Bldg. Time: Monthly. 
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The asterisk (*) preceding the page number 
indicates an original article in the Archives. 
Subject entries are made for all articles. Author 
entries are made for original articles and society 
transactions. Book Reviews, Obituaries, and 
Society Transactions are indexed under these 
headings in their alphabetical order under the 
letters B, O, and S, respectively. 


Abnormalities: See also under names of diseases 
and organs 


case of congenital absence of all four puncta, 
646 


congenital nuclear hypoplasia, 650 
dermo-fibro-lipoma of conjunctiva associated 
with other congenital abnormalities, 328 
Abraham, S. V.: Anterior chamber punctures in 
relation to intra-ocular tension, *888 
Myasthenia gravis, new diagnostic eye findings 
with possible pathologic significance, *700 
Accommodation, mechanism of accommodation, 
*40, 623 
Acetone, cataract in an acetone factory, 486 
Actinomyces asteroides, experimental researches 
on ocular mycoses due to, 966 
Adenoma, pituitary, in woman aged 22, 990 
Alexander, B.: Pathology of melanosis and of 
benign melanomas of ciliary body, *521 


Alger, E. M.: Large implantation cyst of iris 
treated by aspiration and injection of iodine, 
984 


Alkaloids, toxic inflammatory action of some 
alkaloids used in eye, 320 


Alopecia, uveitis associated with alopecia, polio- 
sis, vitiligo and deafness, 470 
uveitis with dysacousia, alopecia and poliosis, 
*847 


Amaurosis: See Blindness 


Amblyopia: See Blindness 
American Board for Ophthalmic Examinations, 
next examination at New Orleans, 621 


Ames,-A., Jr.: Size and shape of ocular images ; 
methods of determination and physiologic 
significance, *576 

Size and shape of ocular images; visual sen- 
sitivity to differences in relative size of 
ocular images of 2 eyes, *904 

Ammonia burns of eye, *779 


Anaphylaxis, bacteriologic and immunologic 
aspects of iritis with reference to its rela- 
tionship to bacterial allergy, 122 


Anesthesia, lumbar, paralysis of sixth nerve 
after, 635 
Angioma, angiomatosis retinae with cerebellar 
cyst (Lindau’s disease), *510 
cystic anglomatosis of retina, 140 


diffuse and progressive angioma of orbit; diag- 
nostic and operative difficulties, 320 
retinae, 139 


Anomalies : See Abnormalities 


Anophthalmos, structure of cerebral visual cen- 
ter in congenital anophthalmos, 330 


Antifreeze methanol, hazards of, 155 
Antiseptics, use in conjunctival sac, 487 
Apparatus: See also Instrument 
perimeter spotlight object, *614 
universal apparatus for roentgenographic ex- 
amination of optic foramen, 318 


Aqueous Humor, chemical constituents of aque- 
ous, vitreous and lens, 805 


circulation of aqueous; rate of flow, *538; 
correction, 793 


content of soluble phosphorus in, 806 
new method for quantitative determination of 
fluorescein, 122 
Argyll Robertson Pupil: See under Pupil 
Arsenic, exfoliative keratitis due to, 794 


Arsphenamine, experimental researches on intro- 
duction of neoarsphenamine into eye by 
means of ionization, 636 


Arteriosclerosis in right eye with Tay’s choroi- 
ditis; in left eye, Tay’s choroiditis with 
retroretinal hemorrhage, 989 


Artery, carotid, left homonymous hemianopia 
from calcification of internal carotid artery, 


retinal, occlusion of central retinal artery, 140 
retinal, question of existence of genuine em- 
bolism of central retinal artery, 640 
Astigmatism, contact glasses or crossed cylinders 
for high astigmatism, 323 


-hypotonies; astigmatism, 
hypotension, 128 


influence of astigmatism due to oblique inci- 
dence on vision of peripheral retina, 976 


joskiascopy test, *378 
its accurate determination and correction, 337 


produced by looking obliquely through cor- 
recting lenses, 457 


Atkinson, W. S.: Angiomatosis retinae with 
cerebellar cyst (Lindau’s disease), *510 
Forceps tying of sutures, *613 
Atrophy, Optic: See under Nerve, optic 


Automobile, physical fitness essential to driving 
an automobile, 314 


eyesight of chauffers, 797 


asthenia, arterial 


Bacteria, comparative study of some sources of 
Bacterium granulosis, 467 


does Bacillus of Noguchi give specific intra- 
dermal reaction in trachoma? 142 


inoculation of human conjunctiva with bac- 
terium granulosis, 125 


Baer, B. F.: Radiational cataract, 150 
— postoperative care without bandages, 
01 


Bell, W. O.: Recent advances in construction 
of ophthalmoscope, *601 


Pa and fallacy of occlusion test, 
4 


Berens, C.: 
lens, 483 


Berliner, M. L.: Cysts of cornea, *224 


Blair, V. P.: Correction of ptosis and of epi- 
canthus, *831 


Complete discission of crystalline 
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Blatt, N.: Correction of high myopia by Mueller’s 
contact glasses, *399 


Blepharitis: See under Eyelids 
Blindness, amaurosis due to ethylhydrocuprein ; 
report of case and cure, 144 
amblyopia from ethylhydrocupreine, *285 
and papilledema in Guernsey calves, usually 


bulls, including results of postmortem ex- 
amination of 2 of affected animals, *1 


Association for Prevention of Blindness, meet- 
ing of, 158 

causes of blindness in Apuleia, 963 

certification of, 791 

propaganda for prevention of, 300 

total blindness in case of fracture of frontal 
bone ; recovery, 481 

Blood cells, value of sedimentation rate of red 

blood cells in ophthalmia, 123 


pressure, arterial retinal hypertension in pa- 
tients with general arterial hypertension, 
968 


pressure, clinical research on relations between 
osmosis, blood pressure and intra-ocular 
tension, 137 

pressure, high, measurements of retinal vessels 
in early hypertension, *280 


pressure, high; retinal 
tonus, 122 


sedimentation velocity of blood cells in eye 
diseases caused by vitamin A deficiency, 627 
Bonner, W. F.: Iritis in 4 month old infant, 813 
Book Reviews: : 
Detachment of Retina; J. Ringland Anderson, 


tonoscopy in hyper- 


Eighteenth Annual Report of Ophthalmic Sec- 
tion, Ministry of Interior, Egypt, 992 


Erkrankungen des Uvealtraktus; W. Gilbert, 
163 

Fifth Annual Report of Giza Ophthalmic 
Laboratory, Cairo, Egypt, 1930; R. P. Wil- 
son, 821 

Introduction to Literature of Vertebrate Zool- 
ogy; C. A. Wood, 822 

Juvenile Amaurotic Idiocy. Besearch Concern- 
ing the Clinical and Hereditary Aspects; 
Sjogren, 819 

Kurzes Handbuch der Ophthalmologie. Volume 
IV; F. Schieck and A. Briickner, 160 


Kurzes Handbuch der Ophthalmologie. Volume 
VI. Auge und Nervensystem; F. Schieck 
and A. Briickner, 992 


Medical Social Service in Eye Clinics, 349 


Ministry of Interior, Egypt: Department of 
Public Health, Ophthalmic Section, Annual 
Report, 162 


Modern Retinoscopy Including Principles and 
Practice of Velono-Skiascopy; J. I. Pascal, 
161 

Ocular Therapeutics; S. R. Gifford, 823 


Ophthalmo- und Oto-Neurologie; E. A. Spiegel 
and I. Sommer, ‘823 


Pocket Atlas of Fundus Oculi; G. L. Johnson, 
993 

Quantitative Study of Achromatic and Chro- 
matie Sensitivity from Center to Periphery 
of Visual Field; H. A. Wentworth, 346 


Stereoskonvischer Atlas der fusseren Erkrank- 
ungen des Auges, Part III: K. Wessely, 163 


Stereoskopischer Atlas der fiusseren Erkrank- 
ungen des Auves nach forbigen Photo- 
graphien fiir Studium und irztliche Fort- 
bildune mit becleitendem Text, Part IV; 
Karl Wessely, 491 
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Studies in Photo Activity and Therapy of 
Tungsten-Titanium Are; J. B. Cooper and 
A. Roberts, 162 
Werk von Prof. Dr. Otto Haab; J. Streiff, 163 


Wills Hospital of Philadelphia; W. C. Posey 
and S. H. Brown, 348 ; 


Bothman, L.: Homatropine and atropine cyclo- 
plegia, *389 
Refraction changes in eyes of children under 
6 years of age, *294 


Brain, circulation; changes in human retinal 
circulation and in pressure of spinal fluid 
during inhalation of mixture of carbon 
dioxide and oxygen, 974 

circulation; effect of mental work, 974 
tumor, 649 


Brown, J. B.: Correction of ptosis and of epi- 
canthus, *831 


Burch, F. E.: Orbital metastases from maliz- 
nant tumors of suprarenal gland, *418 


Burchell, E. B.: Method of making macroscopic 
eye specimens: osteologic preparations of 
sphenoid sinus relations ; temporal bone with 
cells around groove for sixth nerve, 477 


Burns, chemical burns of eye, *779 
sequel of alkali burns not previously reported, 
315 


Caddy, A.: 
Calcium therapy in phlyctenular disease of eye. 
313 


Pseudoglioma, 342 


Callender, G. R.: 
of eye: study 
cases, 338 


Malignant melanotic tumors 
of histologic types in 111 


Cancer: See also Sarcoma; Tumor: and under 
names of special structures of eye, i.e., 
Orbit, cancer; etc. 

unusual ocular findings in multiple carcinoma- 
tous metastases, 980 

Carbon dioxide and oxygen. effect of inhalation 
of, on retinal circulation and spinal fluid 
pressure, 974 

Cargill: Nevoid condition and telangiectasis, 645 


Carleton, E. H.: Size and shape of 
images, clinical significance, *720 


Carpenter, C.: 


ocular 


Nonglaucomatous halos, 154 
Carpenter, J. T.: 


Carris, L. H.: Prevention of industrial accidents 
to eyes and orbits, 476 


Nonglaucomatous halos, 154 


Caruncle, primary sarcoma of caruncle and 


semilunar fold, 469 
Cataract. abscess of cornea following extraction 

of, 982 

absorption of lens remnants from operation for 
cataract after cataract extraction on other 
eye, 308 

and modified cataract knife, *297 

Barraquer cataract operation (modified), 316 

comments on paper of Goldman: Critical and 
experimental studies of infra-red cataract of 
rabbits and of ‘“‘fire-cataract,’’ 795 

concerning certain types of “cataract en 
Rosace,”’ 452 

congenital, various forms of, 633 

congenital, with unusual visual acuity and 
pseudo-accommodation 13 years after opera- 
tion, 146 

dislocation of nucleus of morgagnian cataract, 
990 

etiology and chemiéal nature of cataractous 
lenses, 317 
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Cataract—Continued 
extraction, senile cataract extraction in cap- 
sule, 804 
glass-blower’s, do ultraviolet rays assist in 
development of, 798 


glaucoma secondary to epithelization of an- 
terior chamber after cataract operation, 969 


Guist eye speculum, 307 
heredity and senile cataract, 317 


implantation cyst following cataract extrac- 
tion, 646 


in an acetone factory, 486 

in fishes, 339 

intracapsular extraction of senile cataract in 
keratoconus, 972 

naphthalene, determination of oxidation-reduc- 
tion mechanism in lens of rabbits with, *763 


new type of experimental cataract; isolated 
posterior polar cortical cataract in albinotic 
rabbits, produced by short-wave infra-red 
rays, 630 

of postoperative tetany with report of 3 cases, 
*71 


operative procedure for pyramidal cataract, 
*109 


radiational, 150 
recovery of vision after 27 years, 451 


spontaneous complete absorption of cataract- 
ous lens, 332 


spe taneous cure of, 970 
tr:umatic, stationary subcapsular opacity of 
Jens due to contusion, 452 
Cerebrum: See Brain 
Chapman, V. A.: Guist eye speculum, 307 
Chauffeurs, eyesight of, 797 
physical fitness of drivers, 314 
Choked Disk: See Papilledema 
Chorioretinitis, is there an isolated sympathetic 
chorioretinitis? 471 
Choroid, carcinoma of, 644 
coloboma of, peculiar form of, 308 
= of retina following detachment of, 


melanosarcoma of, in with 


ossification, 329 
mole, becoming malignant, 343 
sarcoma of, 484 
sarcoma in macular area, 648 
Choroiditis, arteriosclerosis in right eye with 


Tay’s choroiditis ; in left eye, Tay’s choroi- 
ditis with retroretinal hemorrhage, 989 


Cilia, aberrant cilia (?); dermoid, 342 
operations of choice in trichiasis, 467 


Ciliary Body, hemangioma of, 468 
metastatic sarcoma of, 469 


pathology of melanosis and of benign mela- 
nomas of ciliary body, *521 


Coats’ disease: See under Retina 

Cocaine equivalent in ophthalmology, 974 

Coloboma, peculiar form of coloboma of choroid, 
308 


atrophic globe 


Color, ways in which distance of test field af- 
fects determination of retinal sensitivity, *383 


Congresses: See under Societies 
Conjunctiva, dermo-fibro-lipoma of conjunctiva 


associated with other congenital abnormali- 
ties, 328 


epithelial xerosis of, 449 

inclusion cysts, 143 

inoculation of human conjunctiva with Bac- 
terlum granulosis, 125 

lupus erythematosus of conjunctiva, eyelids 
and lid margins, *856 
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Conjunctiva—Continued 


lymphangioma of conjunctiva and of buccal 
mucosa, 2 cases, 449 


lymphomas of, 817 

plasmocytoma of, 469 

use of antiseptics in conjunctival sac, 487 
Conjunctivitis, gonorrheal, rapid cure of, 486 

in Indo-China, 963 

pneumococcus, with ulcers of conjunctiva, 309 

vernal, present trend of thought regarding, 963 
Contact Glasses: See Glasses 
Cornea: See also Keratitis 

abscess following extraction of cataract, 982 

autotransplantation of, 125 

conical, 311, 964, 990 


conical, intracapsular 
cataract in, 972 


— keratoconus posticus circumscriptus, 

6 

conical; erthopedics and correction of conical 
cornea by contact glasses, 458 

cysts, *224 

dystrophies of corneal parenchyma, 124 

endothelial dystrophy of, 645 

= dystrophy of cornea, mild form of, 


extraction of senile 


histologic picture of gold deposits. in human. 
cornea after tattooing, 629 . 


lesions, treatment with ultraviolet radiation, 
report of 50 cases, *930 


marginal degeneration of, 629 


method of formation of posterior abscess in 
ulcus serpens, *31 


opacities; development of congenital corneal 
opacities, 310 

opacity, 644 

pannus of, 647 

permeability of, clinical importance of, 312 


rapid interstitial degeneration following cho- 
roidal hemorrhages, 123 


rare corneal conditions: acute conical cornea 
and keratoconus posticus circumscriptus, 964 


transplant, preliminary report on new method 
of, 1% 
unusual corneal condition, 480 
vortex-shaped dystrophy of, 965 
Cowan, A.: Hyaloid membrane of vitreous, 340 


Method of accurately localizing tears in retinal 
detachment, 151 


Spontaneous complete absorption of cataract- 
ous lens, 332 


Cross, G. H.: Ocular injuries, *357 


Removal of oxidized tissue remaining 
foreign body of cornea, 817 


Cruise, R.: Retinal detachment, 644 
Crystalline Lens: See Lens, Crystalline 
Cushing, H.: George S. Derby, 303 


Cycloplegia, homatropine and atropine 
plegia, comparison, *389 


what constitutes satisfactory cycloplegia? 456 
Cyst, congenital, of orbit of ethmoidal origin, 
455 


after 


eyclo- 


5 

conjunctival inclusion cysts, 143 

corneal, *224 

implantation cyst following cataract extrac- 
tion, 646 


large implantation cyst of iris tréated by 
aspiration and injection of iodine, 984 


pigmented cyst in right iris, 650 
spontaneous cyst of iris, 147 
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Dacryocystitis, Dacryocystorhinostomy: See un- 
der Lacrimal Organs 


Deafness, uveitis associated with alopecia, poli- 
osis, vitiligo and deafness, 470 


Death, ophthalmoscopic evidences of death, 126 


DeLong, P.: Lupus erythematosus of conjunctiva, 
eyelids and lid margins, *856 


wea George Strong Derby memorial fund, 


Dermo-fibro-lipoma of conjunctiva associated 
with other congenital abnormalities, 328 


Dermoid, abberant cilia (?) dermoid, 342 
meer diabetic retinitis in patient aged 22, 
3. 


mellitus with synkinesis scintillans, 990 


Diphtheria, ambiguity of blepharitis diphther- 
itica, 972 


Diplopia, 786 


_l disorders of binocular projection, 


Directory of ophthalmologic societies, 164, 350, 
492, 654, 824, 994 


Doggart, J. H.: Atrophy of irides, 991 
Vitreous hemorrhage, 990 


—— W. B.: Unusual corneal condition, 


Duane, A.: Diplopia and other disorders of 
binocular projection, *187 


Dysacousia, uveitis with dysacousia, alopecia 
and poliosis, *847 


Dystrophy ; dystrophies of corneal parenchyma, 
124 


epithelial, of cornea, *18 


Echinococcosis of orbit, 320 
Ectopia Lentis: See under Lens, Crystalline 


Edwards, F.: Cataract and modified cataract 
knife, *297 


Embolism, question of existence of genuine em- 
bolism of central retinal artery, 640 


Embryos, eyes of irradiated human embryos, 
434 


Emerson, L.: Refraction changes in eyes of 
children under 6 years of age, 954 


Encephalitis, chronic, epidemic, ocular com- 
plications of, 799 


Endocarditis, significant hemorrhagic retinal 
lesions in bacterial endocarditis (Roth’s 
spots), 450 


Epicanthus, correction of ptosis and of epican- 
thus, *831 


Epilepsy, ocular, 453 
Episcleritis: See under Sclera 
Epitheliomas, naso-orbital, 143 


Ethmoid, congenital cyst of orbit of ethmoidal 
origin, 455 


Ethylhydrocupreine, amaurosis due to, report 
of case and cure, 144 


amblyopia from, *285 
Evans, J. N.: Perimeter spotlight object, *614 


Exophthalmos as early manifestation of leu- 
kemia, 983 
monocular, pulsating, case of, 135 
of central origin, 454 
pulsating, 649 


Eye: See also Abnormalities; Foreign bodies; 
Tension; Vision; and under names of spe- 
cial structures and diseases 
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Eye—Continued 
accommodation: See also Cycloplegia. 


accommodation, paralysis of, after lead 
poisoning, 802 


anterior chamber punctures in relation to 
intra-ocular tension, *888 


arterosclerosis in right eye with Tay’s 
‘chorolditis; in left eye, Tay’s choroiditis 
with retroretinal hemorrhage, 989 


chemical constituents of aqueous, vitreous 
and lens, 805 


congenital nuclear hypoplasia, 650 


diffuse hyperostosis of sphenoid with en- 
largement of anterior clinoid processes: 
ocular manifestations, 450 


diseases, sedimentation velocity of blood 
cells in eye diseases caused by vitamin A 
deficiency, 627 


diseases, vitamin therapy in, 331 
examination; mirror for inspection of fornix, 
799 


Foreign Body in: See Foreign Bodies 
in focal infective prostatitis, *372, 816 


injuries by various common metals; their 
action on retina, 969 


injuries, impregnation of both eyes with 
copper caused by brass splinters; partial 
disappearance of chalcotic changes, 632 


injuries, prevention of industrial accidents to 
eyes and orbits, 476 


injuries, prognosis of, *361 


injuries; shot-gun wounds of right eye; 
commotio retinae, 990 


injuries, treatment, *357 
injuries, workmen’s compensation problems, 
*367 


malignant melanotic tumors of eye, study of 
histologic types in 111 cases, 338 


metastases in eye from bronchial cancer, 980 

metastasis of unsuspected visceral tumor, 126 

method of making macroscopic eye specimens, 
477 


movements, Hess method of graphic represen- 
tation of oculomotor diseases, 453 


muscle, Bell’s phenomenon and fallacy of 
occlusion test, 454 


muscle, control of tenotomized muscle, 453 

muscle, injury to superior oblique, 646 

neurology, pseudo-Graefe sign (Fuchs’ sign), 
634 


neuropathies, etiologic study of series, 324 


of irradiated human embryos, further obser- 
vations, *434 


of Sphenodon, and notes on a living speci- 
men, 647 


ophthalmoscopic evidences of death, 126 

phiyctenular disease, calcium therapy in, 313 

physiology, cerebral circulation; effect of 
mental work, 9 

physiology; existence of depressor substances 
in eye, 137 

physiology; graphic presentation of course of 
adaptation, 637 

physiology, ophthalmotonic reactions experi- 
mentally produced by orbital injection of 
various substances, 457 

pseudo-Graefe sign (Fuchs’ sign), 634 

rupture of, subconjunctival, 989 


size and shape of ocular images; methods of 
—V— and physiologic significance, 

size and shape of ocular images: visual 
sensitivity to differences in relative size of 
ocular images of 2 eyes, *904 
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Eye—Continued 

specimens, method of making macroscopic 
eye specimens: osteologic preparations of 
sphenoid sinus relations; temporal bone 


a cells around groove for sixth nerve, : 
4 


surgery, postoperative care without bandages, 
*901 


surgery; practice and biology of plastic op- 
erations, 973 


surgery, results of ophthalmic operations, 134 
surgery, forceps tying of sutures, *613 
Tension: See Tension 


toxic inflammatory action of some alkaloids 
used in eye, 320 


Eyelash: See Cilia 
Eyelids, ambiguity of blepharitis diphtheritica, 
972 


etiology of blepharitis, 317 


lupus erythematosus of conjunctiva, 
and lid margins, *856 


ptosis and epicanthus, correction of, *831 
swelling of, 485 


tumors of lids caused by foreign bodies after 
operation for acute mastoiditis, 2 cases, 131 


eyelids 


Ferree, C. E.: 
ing, *558 
Ways in which distance of test field affects 
determinations of retinal sensitivity, *383 
Fetus, eyes of irradiated human embryo, *434 
Fibroma undergoing malignant changes, 468 
Fistulas, why do lacrimal fistulas, phlegmons 


and mucoceles always appear below hori- 
zontal axis of eye? *775 


Fluorescein, new method for exact quantita- 
tive determination of, 122 
Forceps tying of sutures, *613 


Ford, R.: Dislocated lens, present in anterior 
chamber for 2 years, 651 


Pigmented cyst in right iris, 650 
Foreign Bodies; aftermath of cases of intra- 
ocular foreign body, *180 


demonstration of microscopic preparations of 
eyes containing, 474 


impregnation of both eyes with copper caused 
by brass splinters; partial disappearance 
of chalcotic changes, 632 


in eyeball, 474, *925 
intra-ocular foreign bodies, 473 


new method of localizing foreign bodies in 
eye; teleradiography with visualization of 
cornea, 799 


removal of oxidized tissue remaining after 
foreign body of cornea, 81 


worm in anterior chamber, 485 


Foster: Superficial punctate keratitis, 645 
Swelling of lid, 485 


Friedenwald, J. S.: Circulation of aqueous; 
rate of flow, *538; correction, 793 


Frontal bone, total blindness in case of frac- 
ture of frontal bone, recovery, 


Fry, W E.: Hyaloid membrane of vitreous, 340 
Fuchs’ sign (pseudo-Graefe sign), 634 


Fundus Oculi, differential diagnosis of certain 
white deposits seen in fundus, 652 


Problem of late afternoon light- 


Gataker, Thomas Gataker, eighteenth century 
English surgeon with ophthalmologic lean- 
ings, *171 

Gifford, H., Jr.: Determination of oxidation- 
reduction mechanism in lens of rabbits 
with naphthalene cataract, *763 
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Gifford, S. R.: Mild form of 
dystrophy of cornea, *18 


Glasses, contact, 323 


contact, correction of high myopia by 
Mueller’s contact glasses, *399 


contact, or crossed cylinders for high astig- 
matism, 323 


contact; orthopedics and correction of conical 
cornea by contact glasses, 458 


contact, practical experience concerning cor- 
rection of refractive errors by contact 
glasses, 637 


contact, sclerokeratometer for fitting, 806 
contact, some points in fitting, 487 

modern developments in, *113 

ar f of spectacle and magnifying glasses, 


epithelial 


Glaucoma: See also Tension 
capsulocuticulare, 645 


histologic finding in glaucoma and homo- 
lateral nevus flammeus of face, 797 


indications for divers operations in, 631 


results obtained by iris inclusion in glau- 
coma, 128 


sclerocorneal trephining 
glaucoma, 796 


secondary to epithelization of anterior cham- 
ber after cataract operation, 969 


treatment, 796 


visual flelds in chronic glaucoma; effect of 
reduced illumination, *211 


Gliddon, G. H.: Size and shape of ocular 
images; methods of determination and 
physiologic significance, *576 


Glioma of optic nerve, 142 
pseudoglioma, 342 
retinal, treated by radon seeds, 811 


Gold, histologic picture of gold deposits in hu- 
man cornea after tattooing, 629 


Goldstein, I.: Eyes of irradiated human em- 
bryos, *434 
Spongioneuroblastoma of optic nerve in neuro- 
fibromatosis (Recklinghausen), *259 
Gonin’s operation: See Retina, detachment 


Gonorrhea, rapid cure of gonorrheal conjunc- 
tivitis, 486 


Goulden, C.: Arteriosclerosis in right eye with 
Tay’s choroiditis; in left eye, Tay’s 
ae with retroretinal hemorrhage, 


in chronic simple 


Conical corneas in woman aged 29, 990 
— mellitus with synkinesis scintillans, 
90 


Dislocation of nucleus of Morgagnian cata- 
ract, 990 


Endothelial dystrophy of cornea, 645 
Epibulbar growth, 486 

Glaucoma capsulocuticulare, 645 
Separation of zonular lamella, 645 


Shot-gun wounds of right eye; 
retinae, 990 


Siderosis, 991 
Subconjunctival rupture of eye, 989 


Greeves, M. A.: Implantation cyst following 
cataract extraction, 646 


Grid, simplified retinal measuring grid, *440 
Guist eye speculum, 307 


Gunn, R.: Some _ points 
glasses, 487 


commotio 


in fitting contact 
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Haessler, F. H.: Measurements of retinal ves- 
sels in early hypertension, *280 


Halos, nonglaucomatous halos, 154 
Hamm, W. G.: Correction of ptosis and of 
epicanthus, *831 
Hardy, L. H.: Ophthalmologist and illuminat- 
ing engineer, 987 
Headache as sign of ocular disease, 972 
Heath: Hemangioma of retina (angiomatosis 
Lindau), 651 
Heckel, E. B.: Intra-ocular foreign bodies, 473 
Hemangioma of ciliary body, 468 
of retina (angiomatosis Lindau), 651 
Hematoma, spontaneous, in orbit, 456 
Hemianopia, left homonymous hemianopia from 
calcification of internal carotid artery, 471 


Hepburn, M. L.: Differential diagnosis of cer- 
tain white deposits seen in fundus, 652 


Herpes and allied conditions, 794 
ophthalmicus, scleritis as sequel of herpes 
ophthalmicus, 310 
Hess method of graphic representation of 
oculomotor diseases, 453 


Heterochromia and allied conditions, 330 
iridis and tuberculous diseases, 812 
recent findings in, 980 

v. Hippel’s disease: See under Retina 


Holloway, T. B.: Spontaneous complete ab- 
sorption of cataractous lens, 332 


Homatropine- and atropine cycloplegia, com- 
parative study, *389 

Hughes, W. L.: Improved ophthalmotrope, 478 
Intra-ocular tumor for diagnosis, 483 

Hyaloid Canal: See under Vitreous 

Hydatid Disease: See Echinococcosis 

Hypernephroma, metastatic, report of case, 980 

Hyperphoria, diagnosis and treatment, *739 

Hypertension: See Blood pressure; Tension 

Hypophysis: See Pituitary Body 


iMuminating engineer and ophthalmologist, 987 
problem of late afternoon lighting, *558 


Images, size and shape of ocular images, clini- 
cal significance, *720 


size and shape: visual sensitivity to differ- 
ences in relative size of ocular images of 
2 eyes, *904 
Industrial accidents, prevention of industrial 
accidents to eyes and orbits, 476 
diseases, cataract in acetone factory, 486 
Infection, focal, and episcleritis, 342 
focal; ophthalmologic importance of focal in- 
fective prostatitis, *372, 816 


Infra-red rays, new type of experimental 
cataract; isolated posterior polar cortical 
cataract in albinotic rabbits produced by 
short-wave infra-red rays, 630 

Instrument: See also Apparatus 

cataract and modified cataract knife, *297 
forceps for tying of sutures, *613 
improved ophthalmotrope, 478 

mirror for inspection of fornix, 799 
ophthalmomanometry, 451 

rack, metal instrument rack, *299 
simplified retinal measuring grid, *440 

two devices for ophthalmoscope, *773 


loskiascopy test, *378 
Iridectomy ab externo. 635 
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Iridocyclitis, malarial, 643 
Iridodialysis, extensive, operation, reattach- 
ment; report of cases, *748 
Iris, atrophy of irides, 991 
exfoliation of iris stroma, 651 
heterochromia iridis, 470 


implantation cyst of iris treated by aspira- 
tion and injection of iodine, 984 


melanosis of anterior segment of globe with 
irregular elevations on iris, 148 


pigmented cyst in right iris, 650 
spontaneous cyst of, 147 
Iritis, bacteriologic and immunologic aspects of 


iritis with reference to its relationship to 
bacterial allergy, 122 


in 4 month old infant, 813 


Jackson, E.: Share of crystalline lens in 
ocular refraction, 336 


James, R. R.: Thomas Gataker, eighteenth cen- 
tury English surgeon with ophthalmologic 
leanings, *171 


Joseph: Corneal opacity, 644 
Juler, F.: Exfoliation of iris stroma, 651 


Keratitis, arsenical exfoliative keratitis, 794 
interstitial keratitis and trachoma, 642 
superficial punctate keratitis, 645 


Keratoconus: See Cornea, conical 


Key, B. W.: Extensive iridodialysis; operation, 
reattachment; report of 2 cases, *748 


Kiehle, F. A.: Aftermath of cases of intra- 
ocular foreign body, *180 


Kilner, T. P.: Reconstructive surgery in orbital 
region, 343 

Kirby, D. B.: Anterior vitreous in health and 
in disease, *241 

Klauder, J. V.: Lupus erythematosus of con- 
junctiva, eyelids and lid margins, *856 

Ocular syphilis, factors influencing locali- 

zation of syphilis in eye, *268 


Klien-Moncreiff, B.: Isolated foci of calcifica- 
tion in sclera; anatomic and clinical as- 
pects, *757 . 


Knapp, A.: A series of radium injuries to an 
eye, *619 
von Recklinghausen’s disease, 986 
Knife, modified cataract knife, *297 


Krause, A. C.: Chemical constitution of sclera, 
*598 


Laboratory technic, making of macroscopic eye 
specimens, 477 


Lacrimal Organs, congenital absence of all 
four puncta, 646 


congenital anomalies of lacrimal passages, 2 
cases, 130 


cysts and fistulas of lacrimal gland, 129 
etiology and pathogenesis of dacryocystitis, 
316 


lacrimonasal trephining and catheterism, 130 

technic of dacryocystorhinostomy, *443 

tuberculosis, primary, 315 

why do lacrimal fistulas, phlegmons and 
mucoceles always appear below the hori- 
zontal axis of eye? *775 

Lacrimation, nervous pathway of, 458 
physiology of weeping, 975 


Lamb, H. D.: Sympathetic ophthalmia from 
nonperforating trauma; report of case, *97 
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Lambert, xe’ Simplified retinal measuring 


grid, 
Langdon, H. M.: Melanosis of anterior seg- 


ment of globe with irregular elevations on 
iris, 148 


Larsson, S.: Electro-endothermy in detachment 
of retina, *661 
Law, F. W.: Aberrant cilia (?); dermoid, 342 
Coats’ disease, 342 
Macrophthalmos, 342 
Lead poisoning, paralysis of accommodation 


and disturbances of pupils after lead 
poisoning; report of a case, 802 


Lebensohn, J. E.: Modern developments in 
spectacles, *113 
Lens, Crystalline; chemical constituents of 
aqueous, vitreous and lens, 805 
complete discission of, 483 


determination of oxidation-reduction mechan- 
ism in lens of rabbits with naphthalene 


cataract, *763 


dislocated lens present in anterior chamber 
for 2 years, 651 


opacities caused by direct contusions, 3 cases, 
971 


relationship of immune biologic reactions to 
hypersensitivity to lens protein in man and 
animals, 628 


sensibility to roentgen rays, 970 

separation of zonular lamella, 645 

share of crystalline lens in ocular refraction, 
336 


Leukemia, exophthalmos as an early manifes- 
tation of, 983 


Lewis, F. P.: Cataract in fishes, 339 
Light, ways in which distance of test field 


affects determination of retinal sensitivity, 
*383 


Lighting : See Illumination 

See under Retina 

Lister, W. T.: Derby, 304 
Lloyd, R. I.: Etiology of strabismus, *934 


Luedde, W. H.: Mechanism of accommodation ; 
facts and fancies, *40 


Lupus erythematosus of 
and lid margins, *856 


Lymphangioma, of conjunctiva and buccal mu- 
cosa, 2 cases, 449 


Lindau’s disease : 
George S. 


conjunctiva, eyelids 


Lymphomas of conjunctiva, 817 


McAndrews, L. F.: 
*779 
Lymphomas of conjunctiva, 817 


Method of accurately localizing 
retinal detachment, 151 


MacCallan, A. F.: Cerebral tumor, 649 
Episcleritis due to focal sepsis, 342 
Excision of tarsal plates in trachoma, 644 


McDannald, C. E.: Abscess of cornea follow- 
ing extraction of cataract, 982 


Macrophthalmos, 342 


Macula, disciform degeneration of macula, 646 
hole at, 808 


Madigan, L. F.: Size and shape of ocular 
images, clinical significance, *720 


Magnifying glasses, theory of, 636 
Malaria, iridocyclitis in, 643 


Mann, I. C.: Eye of Sphenodon and notes on 
a living specimen, 647 


Chemical burns of eye, 


tears in 
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Marlow, S. B.: Visual fields in chronic glau- 
coma; effect of reduced illumination, *211 


— C.: Retinitis punctata albescens, 


Martin: Secondary carcinoma of orbit, 651 


Mastoiditis, tumors of lids caused by foreign 
bodies after operation for acute mastoiditis, 
2 cases, 131 


Mayer, L. L.: Detacthment of retina and its 

surgical therapy; experimental study, *499 

Vitreous in experimental detachment of 
retina, *884 . 


=>. M. S.: Cataract in an acetone factory, 
6 


Worm in anterior chamber, 485 
Melanomas, anatomicopathologic study 
bital melanomas, 643 


malignant melanotic tumors of eye; study of 
histologic types in 111 cases, 338 


pathology of melanosis and of benign melan- 
omas of ciliary body, *521 


Melanosarcoma of choroid in atrophic globe 
with ossification, 329 


Melanosis of anterior segment of globe with 
irregular elevations on iris, 148 


Methanol, hazards of antifreeze methanol, 155 


Methyl alcohol, bilateral optic atrophy due to 
methyl alcohol poisoning, 813 


Miles, H. S.: Foreign bodies in eyeball, 474, 
*925 


of or- 


Mineral metabolism studies of 4 families with 
blue scleras and associated defects, 965 
Mirror for inspection of fornix, 799 
Mole, choroidal mole, becoming malignant, 343 
Moore, J.: Syphilitic optic atrophies, 335 
Morgan, O. G.: Choroidal carcinoma, 644 
Congenital nuclear hypoplasia, 650 


Mouth, lymphangioma of conjunctiva and of 
buccal mucosa, 2 cases, 449 


Mucoceles, why do. lacrimal fistulas, phleg- 
mons and mucoceles always appear below 
horizontal axisis of eye? *775 

Muscles, ocular: See Eye, muscles; Strabismus 


Myasthenia gravis, new diagnostic eye find- 


ings with possible pathologic significance, 
*700 


Mycoses, experimental researches on ocular 
mycoses due to actinomyces asteroides, 966 

Myeloma of orbit, 468 

Myopia, clinical observations on Soemmering’s 
crystalline swelling in myopic eyes oper- 


ated on according to Fukala’s method; re- 
port of 2 cases, 633 


correction of high myopia by Mueller’s con- 
tact glasses, *399 


infantile, 324 

myopic process, 139 

refraction myopia, 459 
Myxoma, of orbit, 469 


Naphthalene, determination of oxidation-reduc- 
tion mechanism in lens of rabbits with 
naphthalene cataract, *763 

Neame, H.: Pannus of cornea, 647 

Sarcoma of choroid, 484 

Sarcoma of choroid in macular area, 648 
Neoarsphenamine: See Arsphenamine 
Nerve, morphology of neuroglia in optic nerve 


and retina, as revealed by methods of 
Spanish school (Ramon y Cajal), 626 
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Nerve—Continued 
nasociliary ; nasal nerve syndrome, 455 
optic atrophy due to thoracic compression, 
461 


optic, bilateral optic atrophy due to methyl 
alcohol poisoning, 813 


optic, glia in normal and pathological retinae 
and optic nerves, 626 


optic, /Slioma of, 142 


spongioneuroblastoma of optic nerve in neu- 
rofibromatosis (Recklinghausen), *259 


syphilitic optic atrophies, 335 
Nervous system, autonomic, 321 
Neuritis, axial optic neuritis, 466 
relation of isolated retrobulbar optic neuritis 
to inflammations of nasal sinuses, 977 
retrobulbar, symptomatology of, 808 
rhinogenous retrobulbar optic neunitis, 141 
Neurofibromatosis; spongioneuroblastoma of 
optic nerve in neurofibromatosis (Reckling- 
hausen), *259 
Neuroglia, morphology of neuroglia in optic 
nerve and retina, as revealed by methods 
of Spanish school (Ramon y Cajal), 626 
Neuromyelitis, optic, 133 
Nevoid condition and telangiectasis, 645 


Nevus flammeus, histologic finding in glau- 
coma and homolateral nevus flammeus of 
face, 797 


New York Eye and Ear Infirmary, foundation 
of, *681 
Nose, nasal nerve syndrome, 455 
naso-orbital epitheliomas, 143 
Nystagmus, case of retinitis pigmentosa, degen- 
eration of retina, nystagmus and internal 
squint, 646 


mechanism of vestibular nystagmus; hom- 
onymous uncrossed innervation of internal 


rectus from oculomotor nucleus during 
nystagmus, 634 
Obituaries: 
Derby, G. S., 158, 301 
Haab, Otto, 12u 
O’Brien, C. S8.: Astigmatism; its accurate 


determination and correction, 337 


Cataract of postoperative tetany with report 
of 3 cases, *71 


Ocular Images, size and shape; visual sensi- 
tivity to differences in relative size of 
ocular images of 2 eyes, *904 

size and shape of ocular images; methods of 
determination and physiologic significance, 
*576 


Ogle, K. N.: Size and shape of ocular images; 
methods of determination and physiologic 
significance, *576 

Size and shape of ocular images; visual 
sensitivity to differences in relative size of 
ocular images of two eyes, *904 

Onchocercosis in Mexico, 313 

Ophthalmia neonatorum, 793 

sympathetic, experimental investigations ; 
bacterial-albumin anaphylaxis theory, 967 

sympathetic, from nonperforating trauma; re- 
port of case, *97 

sympathetic, evolutionary characters of, end- 
ing in cure, 144 

value of sedimentation rate of red blood cells 
in, 123 

Ophthalmologic societies, directory of, 164, 350, 
492, 654, 824, 994 
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Ophthalmology, education in, 129 


history; an oculist who became Pope John 
XXI, 451 


history; Thomas Gataker, eighteenth century 
English surgeon with ophthalamologic 
leanings, *171 


in Ukraine, *769 


reflections on some terms used in ophthal- 
mology, 127 


Royal Westminster Ophthalmic Hospital and 
its staff in past, 129 


Ophthalmo-manometry, 451 
Ophthalmoplegia, supranuclear paresis of in- 


ternus rectus muscle and_ internuclear 
ophthalmoplegia, 802 


Ophthalmoscope, recent advances in construc- 
tion of, *601 
two devices for, *773 
Ophthalmotonometer, comparative study of, 632 
Ophthalmotrope, improved, 478 
Optic disk, cone-shaped disks 
druses, 464 
Nerve: See Nerve, optic 
Orbit, cancer, secondary, 651 
congenital cyst of ethmoidal origin, 455 


diffuse and progressive angioma of orbit; 
diagnostic and operative difficulties, 320 


hematoma in, spontaneous, 456 

hydatid cysts of orbit, 320 

melanomas, anatomicopathologic§ study of, 
643 


and = hyaloid 


metastases from malignant tumors of supra- 
renal gland, *418 


myeloma of, 468 
myxoma of, 46 
naso-orbital epitheliomas, 143 


ophthalmotonic reactions experimentally pro- 
duced by orbital injection of various sub- 
stances, 457 


prevention of industrial accidents to, 476 
reconstructive surgery in orbital region, 343 
tuberculoma of, 973 

tumors, *868 


Osmosis, clinical research on relations between 
osmosis, blood pressure and intra-ocular 
tension, 137 


Papilledema, blindness and _ papilledema_ in 
Guernsey calves, usually bulls including 
results of postmortem examination of 2 of 
affected animals, *1 

Paralysis, ocular palsies, 801 


of accommodation and disturbances of pupils 
after lead poisoning; report of a case, 802 


of lateral movements of eyes from a pontile 
lesion; contribution to study of oculogyric 
pathways, 801 


of sixth nerve after lumbar anesthesia, 635 
supranuclear paresis of internus rectus 
ee and internuclear ophthalmoplegia, 
Pascal, J. I.: Diplopia, 786 
Fundamentals of dynamic retinoscopy, *515 
loskiascopy test, *378 
Paton, R. T.: Metal instrument rack, *299 
Pelouze, P. S.: Ophthalmologic importance of 
focal infective prostatitis, *372, 816 
Pemphigus, ocular, and skin grafts, 309 
Perimeter, panoramic survey perimeter (Ueber- 
sichtsperimeter), 132 
spot-light object, *614 


’ 
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Peter, L. C.: 
815 


Phlegmons, why do lacrimal fistulas, phlegmons 
and mucoceles always appear below horzi- 
zontal axis of eye? *775 


Phosphorus, content of soluble phosphorus in 
aqueous, 806 


Photocampimeter, simple 
campimeter, 133 


Pierce, H. F.: Circulation of aqueous; rate of 
flow, *538; correction, 793 


— Body, adenoma in woman aged 22, 
99 


Recession operation in squint, 


registering photo- 


Pituitary solution, influence of, on intra-ocular 
tension, 138 


Plasmocytoma of conjunctiva, 469 


Poliosis, uveitis with dysacousia, alopecia and 
poliosis, *847 


Pope John XXI, an oculist who became Pope 
John XXI, 451 


Posey, W. C.: George S. Derby, 304 
Pressure: See Tension 


Preston, F. E.: Choroidal mole becoming malig- 
nant, 343 


Prostatitis, ophthalmologic importance of focal 
infective prostatitis, *372, 816 


Pseudo-Graefe sign (Fuchs’ sign), 634 
Ptosis: See Eyelid 


ee, ae Robertson pupils, true and false, 


pseudo-Argyll Robertson pupils with absent 
tendon reflexes, 133 


E. B.: Ophthalmology 


Rabkin, in Ukraine, 


769 
Postoperative care without bandages, *901 
—_- series of radium injuries to an eye, 
1 


Rand, G.: 
*558 
Ways in which distance of test fleld affects 
determinations of retinal sensitivity, *383 


Rea, L.: Rapid cure of gonorrheal conjuncti- 
vitis, 486 


von Recklinghausen’s disease, case of, 986 


Reese, A. B.: Exophthalmos as early manifes- 
tation of leukemia, 983 


Refraction changes in eyes of children under 
6 years of age, *294, 954 


estimation of total refractive error without 
cycloplegic, 138 


homatropine and atropine cycloplegia, com- 
parative study, *389 


share of crystalline lens in ocular refraction, 
336 


Problem of late afternoon lighting, 


Reptiles, eye of Sphénodon, 647 
Reticulo-endothelial system of eye, 793 
a action of various common metals on, 


angioid streaks of retina; pseudoxanthoma 
elasticum of skin—a disease entity, 141 


angiomatosis of retina, cystic, 140 
angiomatosis retinae, 139 


angiomatosis retinae with cerebellar 
(Lindau’s disease), *510 

angiopathia retinae traumatica (Purtscher), 
unusual retinal vascular changes in 
traumatic injury of chest, *101 


cyst 
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Retina—Continuea 


arterial retinal hypertension in _ patients 
with general arterial hypertension, 968 


case of retinitis pigmentosa, degeneration of 
retina, nystagmus and internal squint, 646 


changes in circulation and spinal fluid pres- 
sure during inhalation of carbon dioxide 
and oxygen, 974 


Coats’ disease, 342 
cone-shaped disks and hyaloid druses, 464 


detachment and its surgical therapy; 
perimental study, *499 


detachment, case of, 644 

detachment, device for accurate localization 
of holes in retinal detachments, 325 

detachment, electro-endothermy in, *661 


detachment, first impressions of Gonin‘'s 
operation in, 978 


detachment following accidents, 464 


detachment, following detachment of chor- 
oid, 808 


detachment, Gonin’s operation, 326, 808 
detachment, localization of retinal tears,. 640 


detachment, method of accurately localizing 
tears in, 151 


detachment, new operation for, 327 
detachment, pathogenesis and therapy of, 463 


detachment, results of obliterating cautery- 
puncture in, 638 


detachment treated by obliterating thermo- 
puncture of Gonin, 460 


detachment; vitreous in experimental de- 
tachment, *884 


familial degeneration of 2 cases, 479 


glia in normal and pathological retinae and 
optic nerves, 626 


gliomata treated by radon seeds, 811 


hemangioma of retina (angiomatosis 
dau), 651 


influence of stimulation of sympathetic on, 
636 


Lindau, von Hippel and Coats’ diseases, 325 


measurements of retinal vessels in early 
hypertension, *280 


microphysical structure of retinal rods, 626 


morphology of neuroglia in optic nerve and 
retina as revealed by methods of Spanish 
school (Ramon y Cajal), 626 


occlusion of central retinal artery, 140 


ophthalmoscopic changes observable at ar- 
teriovenous crossings in retina as signs of 
vascular sclerosis, 639 


senile macular changes associated with focal 
infections, 335 


significant hemorrhagic retinal 
bacterial endocarditis (Roth’s spots), 


simplified retinal measuring grid, *440 


solitary retinal hypertension of meningo- 
encephalitic origin, 462 


solitary retinal arterial hypertension of vas- 
cular origin, 461 


tonoscopy in hypertohus, 122 


tuberculous neurofibrillitis of retina (retinitis 
juxtapapillaris Jensen), 977 


ways in which distance of test field affects 
determinations of retinal sensitivity, *383 
Retinitis, changes of lenticulostriate arteries in 
patients with nephritic retinitis, 641 
diabetic, in patient aged 22, 638 
exudative, with changes in blood vessels, 465 


pigmentosa, case of retinitis pigmentosa, dé- 
generation of retina, nystagmus and in- 
ternal squint, 646 


ex- 


Lin- 


lesions in 
450 
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Retinitis—Continued 
pigmentosa, etiology and prophylaxis of, 641 
pseudo-nephritica stellata, 807 
punctata albescens, case of, 644 
with white spots; successful treatment with 


A-O Vaccine; incidence of tuberculous 
retinitis among the Japanese, 459 


Retinoscopy, fundamentals of dynamic retino- 
scopy, *515 
neutralization in dynamic retinoscopy, 318 


Ridley, F.: 
sac, 487 


Use of antiseptics in conjunctival 


Roentgen Rays, eyes of irradiated human em- 

bryos, *434 
sensibility of lens to, 970 

. universal apparatus for roentgenographic ex- 
amination of optic foramen, 318 

Rones, B.: Uveitis with dysacousia, alopecia 
and poliosis, *847 

Rosettes, eyes of irradiated human embryos; 
further observations, *434 

Roth’s spots, 450 

Row, D. H.: Two devices for ophthalmoscope, 
e797" 


Royal Westminster Ophthalmic Hospital and its 
staff in past, 129 


Samuels, B.: 
preparations 
bodies, 474 


Foundation of New York Eye and Ear Infirm- 
ary, *681 
Methods of formation of posterior abscess in 
ulcus serpens, *31 
Orbital tumors, *868 
Sarcoma, metastatic, of ciliary body, 469 
of choroid, 484 
of choroid in macular area, 648 
primary, of caruncle and semilunar fold, 469 
Savin: Disciform degeneration of macula, 646 
Retinitis pigmentosa, degeneration of retina, 
nystagmus and internal squint, 646 
Scarlett, H.: Senile macular changes of retina 
associated with focal infection, 335 
Schlivek, K.: Schmincke’s tumor; report of case, 
*928 


Demonstration of microscopic 
of eyes containing foreign 


Schmincke’s tumor, report of case, *928 


de Schweinitz, G. E.: Blindness and papilledema 
in Guernsey calves, usually bulls including 
results of postmortem examination of 2 of 
affected animals, *1 


Radiational cataract, 150 
_ Sclera, blue sclerotics and associated defects, 


study of 4 families with notes on their 
mineral metabolism, 965 


chemical constitution of, *598 
episcleritis due to focal sepsis, 342 
isolated foci of calcification in sclera; ana- 
tomic and clinical aspects, *757 
Scleritis as sequel of herpes ophthalmicus, 310 
Scotoma, bitemporal paracentral scotoma, 152 
Selinger, E.: Operative procedure for pyramidal 
cataract, *109 
Shannon, C. E. G.: Bilateral optic atrophy due 
to methyl alcohol poisoning, 813 
Bitemporal paracentral scotoma, 152 
Lymphomas of conjunctiva, 817 


Sherman, E. S.: Prognosis of certain eye in- 
juries, *361 
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Shine, F. W.: Total blindness in case of frac- 

ture of frontal bone; recovery, 481 
Shumway, E. A.: Spontaneous cyst of iris, 147 
Siderosis, 991 


Sinuses, nasal, relation of isolated retrobulbar 
optic neuritis to inflammations of, 977 


Skin grafts in ocular pemphigus, 309 
xelal service at Massachusetts Eye and Ear 
Infirmary, 450 
workers, medical, courses for, 790 
Societies, American Academy of Ophthalmology 
and Oto-Laryngology, meeting, 300, 957 
——— C ngress of Ophthalmological Society, 
15 


Association for Prevention of Blindness, 158 
British Medical Association, meeting, 158 
Colorado Congress of Ophthalmology and Oto- 


Laryngology and summer graduate course, 
790 


—. directory of, 164, 350, 492, 654, 824, 


German Ophthalmological Society, 158, 791, 957 
International Congress of Ophthalmology, 961 
local, directory of, 166, 352, 494, 656, 827, 997 
national, directory of, 164, 350, 492, 654, 824, 


9 
Netherlands Society of Ophthalmology, 961 
New York State Society, 961 
eet Society of United Kingdom, 
89 


Oxford Ophthalmological Congress ; preliminary 
notice, 788 


— directory of, 164, 350, 492, 654, 825, 
v 


state, directory of, 165, 351, 493, 655, 825, 995 
Society TRANSACTIONS: 
American Academy of Ophthalmology and Oto- 
Laryngology, 336: 
College of Physicians of Philadelphia, Section 
on Ophthalmology, 146, 332, 813 
New York Academy of Medicine, Section of 
Ophthalmology, 477, 982 
New York Academy of Medicine, Section of 
Ophthalmology, and American College of 
Surgeons, 473 
aul Society of Medicine, London, Section of 
Ophthalmology, 342, 484, 644, 989 


Sorsby ne absence of all four puncta, 


Injury to superior oblique, 646 


Spectacles: See Glasses 


Speculum, Guist eye speculum, 307 


Spero, G. D.: Corneal lesions; treatment with 
ultraviolet radiation; report of 50 cases, 
*930 


Sphenoid sinus, diffuse hyperostosis of sphenoid 
with enlargement of anterior clinoid proc- 
esses; ocular manifestation, 450 


method of making macroscopic eye specimens: 
osteologic preparations of sphenoid sinus 
relations ; temporal bone with cells around 
groove for sixth nerve, 477 


Spongioneuroblastoma of optic nerve in neuro- 
fibromatosis (Recklinghausen), *259 


Squier, T. L.: Measurements of retinal vessels 
in early hypertension, *280 


Squint: See Strabismus 


Stokes, W. H.: Unusual retinal vascular changes 
in traumatic injury of chest; angiopathia 
retinae traumatica (Purtscher). *101 
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Strabismus, case of retinitis pigmentosa, degen- 
eration of retina, nystagmus and internal 
squint, 646 


control of tenotomized muscle, 453 
etiology of, *934 

recession operation in, 815 
Pituitary adenoma, 990 


Suprarenals, orbital metastases from malignant 
tumors of suprarenal gland, *418 


Sutures, forceps tying of sutures, *613 

Swab, C. M.: Amblyopia from’ ethylhydro- 
cupreine, *285 

synkinesis scintillans in di.betes, 990 


Syphilis, ocular, factors influencing localization 
of syphilis in eye, *268 


syphilitic optic atrophies, 335 


Summers, C.: 


Tattooing, histologic picture of gold deposits in 
human cornea after tattooing, 629 


Telangiectasis and nevoid condition, 645 


Temporal bone, method of making macroscopic 
eye specimens: osteologic preparations of 
sphenoid sinus relations ; temporal bone with 
cells around groove for sixth nerve, 477 


Tension, anterior chamber punctures in relation 
to intra-ocular tension, *888 


clinical research on relations between osmosis, 
blood pressure and intra-ocular tension, 137 


effects of tissue extracts on _ intra-ocular 
pressure, 136 


existence of depressor substances in eye, 137 


hypotonies; astigmatism, asthenia, arterial 
hypotension, 128 


influence of pituitary solution on intra-ocular 
tension, 138 


retinal tonoscopy in hypertonus, 122 


Tetany, cataract of postoperative tetany with 


report of 3 cases, *71 


Thorax, unusual retinal vascular changes in 
traumatic injury of chest; angiopathia 
retinae traumatica (Purtscher), *101 

Tonometry, tutocain for, 132 

Tonoscopy, retinal, in hypertonus, 122 

Trachoma and foreign travelers in Marseilles, 
641 

autoserotherapy in, 328 


bacillus of Noguchi—does it give specific intra- 
dermal reaction in trachoma? 142 


bacteriologic research in Algeria, 308 
classification of, 809 


clinical research with slit-lamp in trachoma- 
tous keratitis, 979 


diagnosis of papillary trachoma, 642 
etiology of, 143 

excision of tarsal plates in, 644 

in Belgium and work of foreigners, 810 


incipient trachoma ; cicatrization and relapses, 
their diagnostic value, 811 


interstitial keratitis and trachoma, 642 
intradermal reaction in, 810, 979 

iodine in, 328 

medical treatment of, 142 

registration of trachomatous persons, 978 
surgical treatment of trachomatous pannus, 


ultra-violet ray treatment of, 978 
Trichiasis: See Cilia 


Trichina spiralis, edema round eyes caused by, 
967 


, 
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hee M.: Hazards of antifreeze methanol, 
v0 
Tuberculoma of orbit, 975 
Tuberculosis (ocular), 330 
antigen therapy in ocular tuberculosis, 812 
episcleral, 311 
— iridis and tuberculous diseases, 


localization of intra-ocular tuberculosis and 
juvenile angiopathy, 313 


ocular lesions in tuberculous patients, 795 


place of ocular tuberculosis in general tuber- 
culosis problem, 630 


primary, of lacrimal sac, 315 
relation between ocular tuberculosis and tuber- 


culosis of other organs, 795 


retinae, with white spots; successful treatment 
with A-O Vaccine; incidence of, tuberculous 
retinitis among Japanese, 459 


Tumors: See also Cancer; Sarcoma; etc. 
epibulbar growth, 486 
intra-ocular, 483 
intra-ocular tumor for diagnosis, 483 


ocular metastasis of unsuspected 
tumor, 126 


of lids caused by foreign bodies after opera- 
tion for acute mastoiditis, 2 cases, 131 


Schmincke’s tumor; report of case, *928 


visceral 


Tutocain for tonometry, 132 


Ukraine, ophthalmology in, *769 
Uleers, pneumococcus conjunctivitis with ulcers 
of conjunctiva, 309 
ulcus serpens, methods of formation of pos- 
terior abscess in ulcus serpens, *31 
Ultraviolet rays, do uliraviolet rays assist in 
development of glass-blower’s cataract, 798 
therapy in corneal lesions, report of 50 cases, 
* 


Je 


Uveitis associated with alopecia. poliosis, vitiligo 
and deafness, 470 


with dysacousia, alopecia and poliosis, *847 


Vision, conservation of vision, Philippine Islands, 
621 


convergence of human binocular vision, 805 


diplopia and other disorders of binocular pro- 
jection, *187 


experimental foundation of binocular color 
vision, 806 


mechanism of, 981 

monochromatic, 308 

recovery of vision after 27 years, 451 

size and shape of ocular images, clinical sig- 
nificance, *720 

size and shape of ocular images; methods of 
determination and physiologic significance, 
*576 

structure of cerebral visual center in con- 
genital anophthalmos, 330 


Vitamin A deficiency, sedimentation velocity of 
blood cells in eye diseases caused by vita- 
min A deficiency, 627 

changes in eye after feeding animals with 
altered vitamins, 967 
therapy in ophthalmology, 331 

Vitiligo. uveitis associated with alopecia, poliosis, 

vitiligo and deafness, 470 


Vitreous, anterior vitreous in health and in dis- 
ease, *241 





INDEX TO 


Vitreous—Continued 


chemical constituents of aqueous, vitreous and 
lens, 805 


hemorrhage, 990 
hyaloid membrane of, 340 
in experimental detachment of retina, *884 


Weeks, W. W.: 
ostomy, *443 


Weeping: See La¢iimation 
West, J. M.: Why do lacrimal fistulas, phleg- 


mons and mucoceles always appear below 
horizontal axis of eye? *775 


Wexler, D.: Eyes of irradiated human embryos, 
#434 


Spongioneuroblastoma of optic nerve in neuro- 
fibromatosis (Recklinghausen), *259 


Technic of dacryocystorhin- 
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Wexler, D.—Continued 
Two Fae of familial degeneration of retina, 


White, J. W.: Diplopia, 786 

Hyperphoria; diagnosis and treatment, *739 
Wolff, E.: Pulsating exophthalmos, 649 
Workmen’s compensation problems, *367 
Worm in anterior chamber, 485 


Xeresis, epithelial xerosis of conjunctiva, 449 
Yeld, R. A.: Mechanism of accommodation, 623 


Zentmayer, W.: Congenital cataract with un- 
usual visual acuity and pseudo-accommoda- 
tion 13 years after operation, 146 


Zimmer, V. A.: Workmen’s compensation prob- 
lems, *367 





